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BOILERS IN TIGHT SPOT—and how PANEL HEATING—and cooling—job 
they were put there to heat apartment is explained on page 281. This type of 
buildings—is described on page 291 system receives much attention 





PIPING DRAFTING is the subject of AIR CONDITIONING activity — re- 
the article on page 285. This view ported on page 45—should be stimnu- 
shows a model of a turbine room lated by World's Fair, re-opening in 
basement New York May 11 
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From Pip ng Plans to PreeisionjjiAssemb es! 





















| GRINNELL PREFABRICATION COMBINES 
| INTERPRETIVE ENGINEERING AND ADVANCED SHOP FACILITIES 


ONSIDER the difficulties that would be involved in facilities produced this and other units of the system 
field construction of the special piping illustrated! by efficient, straight-line methods. Accurate sub-assembits 

Forty-six feet of 1234” x .843” Carbon Moly stock .. . engi- were delivered on schedule, ready to install with minimum | 

neered for specific power plant service . . . formed and welded field- welding. 
into a continuous, accurate sub-assembly. You'll save time and grief on any special power * 
) In this instance, engineers chose a modern shorter way .. . process piping system when you specify: “Give the plans ® 
submitted plans to Grinnell. From precise interpretive engi- Grinnell”! Compietely-equipped Grinnell plants are str 
| neering of the plans, to final underwriter’s testing of com- gically located to serve you. Grinnell Co., Execu 
pleted sub-assemblies, Grinnell’s advanced pre-fabricating tive Offices, Providence, R. I. Branches in p* pal cities 
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A NASH VAPOR TURBINE HEATING PUMP 
WILL ELIMINATE THIS EXPENSE ITEM 





The Jennings Vapor Turbine Return Line 
Vacuum Heating Pump requires no electric 
current, eliminating the one biggest ex- 
pense item in the operation of an ordinary 
return line pump. This is because the motive 
power is a special turbine operating on 
steam direct from the heating system. 
Steam used to drive the turbine is returned 
to the system for heating, with little heat 
loss. 

The really important saving promoted by 
the Jennings Vapor Turbine is in the system 





itself, however, for this is the only heating 
pump that can operate continuously with 
economy. Continuous operation means uri- 
form circulation, and uniform circulation 
means a big saving in steam. 


This pump has but one moving part, no 
internal wearing parts, and no internal lubri- 
cation. It is compact and quiet, and wil 
give long and satisfactory service at the 
lowest maintenance cost. Bulletin No. 246 
tells all about it. It is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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FIRST QUARTER’S AIR CONDITIONING ACTIVITY re-opens M 
SHOWS INCREASE OVER LAST YEAR the | 


ording to data on number and ca first quarter of t 
itv of air conditioning installations three jobs and 15.33 hp 1 
ing the first quarter of this year as M ilwaukee—First t 
mpared with the first quarter of 1939 show about 75 per nt t the iT ' : , 
' industry 1s showing up very well dit ing id porter 
cities aithoug n me area t pe! It s bel t t 4 
s jobs are about the same me east , 939. a 9 
vhat under last vear’s. The figures we nsiderab ‘ } 
tained through the courtesy of the elec veal 
utilities serving the various ities St. Josepl Mo : nditior iSWE MARAS 
which information ts availabl 1940 so far exceeds same peri 20 aN 
talinge the definite horsepower fig na tonnage basis Installat » 10 SINTVIETH VE ik 
es for the cities listed below indicates ere small i M 
0 per cent increase tor the first quar t large tonnage Stat ( 
ter of 1940 ove the t arte! Tooled Five installat I th the 
50 hp closed rit ~ ul 
Chicago—Central plant air conditioning 1940 compared with five jobs tota M I 
systems sold in first quarter of 1940 nun hp last year (one 121 hp job rais« \ 88 8 
bered 69, aggregating 2995 hp, as on vear's total Outlook for balance . t 
nared with 51 jobs aggregating 1304 hy vear 1s good for small and medium s Stevens Ir 
in 1939 In addition, 44 electric roon stallations Air conditioni seen t boken, N t 
wlers were sold in the first three months be spreading more and 1 et ithvit ‘ d it ! I . 
f 1940, as against 14 in the correspond business sections 
g period of 1939 San Ant Five f esent 
Louisville Total horsepowe n for first three months of 1940 t 
ted for this year is 679.25, compared with six jobs and 7 ‘ 
281.35 in the corresponding months sponding 1939 period 
1939. Total for 1940 should be around Des Moines—Installations ‘ 
on i} compare | with 939 tota lv this vea pare ; rst ‘ 
66% hn installations and 13.88 I 


Buffalo—291 installations and 256.34 to six installations and 1531.25 hy IAA ELECTS 


hp in first quarter of 1940 compared with 193 Bankers Lif j ’ 
418 installations and 445.41 hp in 1939 was included in first quarter of 1939 VEW OFFICERS 
tal horsepower during 1940 expected Rockford, I1l.—One 25 hp job in first Hen | 
exceed 1939, as many of the larger quarter ot 1939 mpared wit nm ) roduct ( 
mmer jobs will run into considerablk unit in 1940 \n nditioning president Bast 
Detroit 44 installations and 1052 hp Cincinnati—22 installations ar 636.7 Welding ur (utting ( 
first quarter of 1940 compared with hp tor first quarter of 1940 compar ‘ ted presi t 
29 yobs and 650 hp in 1939 Chis year’s with 12 installations and 203 hp in first treasurer respectiv: 
bs comprise 22 central system, nin 1939 quarter tional Acetyle \s t 
store conditioners, and three room cooler Washineton. D. ¢ stallat . . Re t I ( , 
nstallations ind 348.75 hp for first uartet ; 0 is e-e1ect re 
Pittsburgh—Number of installations for compared with 14 installations and 560 tion, pledged t t 
first quarter of 1940 almost double the hp for corresponding pe : 20 (9 ence pr 
number for first quarter of 1939, but governmental installations totaling sf ide and acet 
sepower about the same. hp included in °39 jobs; none so fat venti I \ 


ncoln, Neb.—No large increase ex 1940 


ted this year over previous years Kansas City, Mo.—12 installations t UR CONDITIONING 


is not due to any lack of interest taling 418 hp for first quarter of 1940 
conditioning, it is believed, but compared with 12 totaling 492 hp for DIVISION FORMED 
rather to the fact that Lincoln has done first three months of 1939. Good deal onsolidat 


in outstanding job during the past four if air conditioning activity right now oo os ees 


: ‘ ’ ‘ t 
veat in installing air conditioning it but impossible to say how mucl f it ynditionins d le ' 
t mmercial area and practically all will be translated into orders Walk , 
large commercial buildings are totally or New York City (Manhattan, Brook! nounced bv the Fi 4 
partially air conditioned Additions in Bronx and Queens 161 installat : Buffalo. N. % 
40 will depend largely on modernizing and 7586 hp for first quarter of 1940 Prominent 


rograms in various stores compared with 127 installations and 605; the division is 1 
rginia Public Service Co. territory hp in 1939 iype K at 
rhree installations totalling 110.5 hp for The New York World's Fait hicl nounced 
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BUSINESS INCREASES 
REPORTED 


Six hundred men have been added to 
the factory force of the York Ice Ma- 
chinery Corp. during the past six 
months to handle the increasing air 
conditioning and refrigeration equip- 
ment orders secured, according to 
President Stewart E. Lauer. A por- 
tion of this swell in employment is 
the result of a number of recent 
successes scored by the selling organ- 
ization, including a large absorption re- 
frigeration system for special process- 
ing for Tennessee Eastman Corp., a 
turbo refrigeration compressor, driven 
by steam turbine, for the Industrial 
Rayon Corp., an air conditioning sys- 
tem for the May Co. department store 
in Cleveland, and comfort air condi- 
tioning systems for F. W. Woolworth 
Co. stores at Springfield, Ohio, Utica, 
N. Y., and New Brunswick, N. J. 
These contracts add up to a total of 
$200 tons of refrigeration. The busi- 
ness involves about a_ half-million 
dollars. 

Exclusive of sales to other manufac- 
turers for resale, which account for a 
small percentage of York’s total busi- 
ness, the corporation’s sales for the 
six months’ period ending March 31, 
1940, exceeded the same period last 
vear by 17.1 per cent. Forecasts for 
the next quarter ending June 30 indi- 
cate a substantial iniprovement over 
the same 1939 period. 

. * . 

Sales billed by General Electric Co. 
during the first quarter of 1940 amounted 
to $85,949,194, compared with $68,537,- 
269 during the same quarter last year, 
an increase of 25 per cent, President 
Charles E. Wilson announced to the 
stockholders at their annual meeting 
last month. Orders received during 
the first quarter of 1940 amounted to 
$97,490,047, compared with $86,882,953 
for the same quarter of 1939, an in- 
crease of 12 per cent. 

* * * 


It was announced at the annual 
meeting of Carrier Corp. stockholders 
that net income of the corporation for 
1939 was $18,788.12, rather than the 
preliminary figure of $69,099.61, which 
had been announced subject to audit. 
The revised figure was due principally 
to a change suggested by the inde- 
pendent auditors involving crediting 
$45,000 to surplus rather than to ex- 
pense. The figure compared favorably 
with a sizable loss in 1938. 

* * . 

George H. Bucher, president of the 
Westinghouse Electric & Mfg. Co., 
told stockholders at the annual meet- 
ing of the company that the outlook 
for business was “very encouraging.” 
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Orders booked by Westinghouse dur- 
ing the first three months of 1940, he 
said, were more than 30 per cent 
higher than during the same period 
last year—a total of $65,250,000 for the 
first quarter of 1940 as compared with 
$50,121,000 in 1939. 

Mr. Bucher also reported that the 
company’s backlog of unfilled orders 
was approximately $83,000,000 on 
March 31, a peak figure in the com- 
pany’s history. The inventory was 
about $66,000,000 on that date, as com- 
pared with $53,840,000 on March 31 
last year, at which time unfilled orders 
were $46,900,000. 





“ 

An increase of 32 per cent in factory 
stoker sales was registered in Febru- 
ary of this year over the same month 
in 1939 and an increase of 38 per cent 
compared with February, 1938, accord- 
ing to U. S. bureau of census reports 
based on data furnished by 104 sianu- 
facturers. February, 1940, sales to- 
taled 3456; February, 1939, 2612; and 
February, 1938, 2502. 

Sales for the first two months of 
1940 exceeded sales for the same p« 
riod in 1939 by nearly 21 per cent 
7515 units and 6216 units, respectively 

7 7 * 

Total shipments of oil burners for 
January, 1939, amounted to 8738 units 
and for January, 1940, to 12,963 units, 
according to department of commerce 


figures. 





Members of the National Mineral Wool 
Association are to meet in Chicago on 
May 15 and 16 to observe the one-hun- 
dredth anniversary of the making of this 
insulating material, which was first manu- 
factured in Wales in 1840. The illustra- 
tion shows a part of the manufacturing 
process. A jet of high velocity steam 
hits a stream of molten rock, slag or 
silica, converting it into numerous silk- 
like whorls and curls which are blown 
by the impact through the small hole 
in the center of the picture into a 60 ft 
long settling chamber. From there it is 
removed for final processing into batts, 
strips, loose and granulated wool 








LANG HEADS 
APPARATUS SALES 


Chester H. Lang, manager of 
eral Electric’s advertising and 
promotion activities since 1932, 
been named manager of appa 
sales and vice-chairman of the 
pany’s apparatus sales committe: 
apparatus or capital goods lines 
from big turbines to tiny motors 

Robert S. Peare has been n 
manager of General Electric's p 
ity department, succeeding Mr 


PRESENTS RECORDS 
OF EMPLOYEES 

In a bulletin entitled “Time M 
On at Young’s” the Young Rad 
Co., Racine, Wis., graphically pres 
the service record of its 357 emplo 
It is interesting to note that th: 
age for each employee is five year 
service, that 15 per cent of tl 
ployees have been with the com 
for more than 10 years, and anothe: 
per cent have served for periods of b 
tween five and 10 years. The com 


was organized in 1927 


SLAYTER TO RECEIVE 
LONGSTRETH MEDAL 


Games Slayter, vice-president 
Owens-Corning Fiberglas Corp., 
receive on May 15 the Edward L 
streth Medal of the Franklin Instit 
for his development of “Fiberglas 
The medal is given in recognitior 
meritorious work in science and 
industrial arts, and is awarded to \ 
Slayter for his achievement in succes 
fully turning ordinary glass 
thread-like fibers, the uses of whi 
clude thermal and electric insulati 


AIR CONDITION 
THIRTEEN UNITS 


John R. Thompson Co 
a contract for air conditioning 13 


has awa 
units in Chicago, New York, G 

Rapids, Louisville and Milwa 

Neiler, Rich & Co. are the consult 
engineers for this work. 


SZEKELY PRESIDENT OF 
FAN MAKERS 


The National Association ot! 
Manufacturers, at its annual m« 
in Chicago last month, elect 
Szekely, president; H. Mathis, 
president; and L. O. Monroe, s 
tary-treasurer for the ensuing 
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Consulting Engineer Describes Installation in School 


By Erwin L. Weber 


MONG other innovations, the recently completed 
high school, civic auditorium and gymnasium 
building at Everett, Wash., contains an installa 
nm of panel warming and cooling. The building is one 

a group, comprising the high school on the west side 
i Colby Ave., and on the east side, the vocational build 
w along 24th St., the commercial building along 25th 
St. and the new building in the middle of the block 
tween the latter two buildings. The central heating 
plant supplying the group is situated in the vocational 
building. 

The new building is 254 ft long and 167 ft wide. The 
main bedy of the building consists of the foyer on Colby 
Ave., which leads to the auditorium with 1550 seats and 
to the balcony with 663 seats, the north and south en 
trances and stage in the center portion, and at a con 
tinuation of the stage level, the gymnasium, which faces 
m Wetmore Ave. 
commodate 1426 people. 


The gymnasium bleachers will ac 
This makes a total seating 
apacity of 3639, which may be increased to about 4400 


The gym 


y providing chairs on the gymnasium floor. 
nasium and stage are separated by a soundproof folding 
loor 43 ft wide by 16 ft high 
iolding door permits the axial division of the gymnasium 


Another motor operated 
nto girls’ and boys’ sections 
Heating and Air Conditioning System 


A fresh air plenum space extends under the auditorium 
and also under the balcony. The cafeteria is under the 
gymnasium and the plenum chamber and kitchen are 
situated under the stage. 

Fresh air passes through a 16 ft by 10 ft air washer 
In lieu of tempering 
coils, the water in the washer is warmed by a steam 


vith two sets of atomizing nozzles, 


icketed converter set for 53 F dew point control. The 

then passes through heating coils set for 65 F dry 
bulb temperature. A multi-speed, motor driven, double 
mlet, double width fan of 80,000 cim capacity forces the 
air into the plenum chamber, which is acoustically treated 
oth on the floor and on the wails and ceiling. 

The air then passes from the plenum chamber through 
ndividual reheating coils to the various sections of the 
building which require ventilation ; namely, middle right, 
middle left, outside right, and outside left auditorium; 
right and left balcony, right and left gymnasium bleach 
ers, and right and left cafeteria. Each of the coil dis 


1g Engineer. 
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Summary of 
Panel Warming and Cooling 
Weber 


Among other innovations, the recently completed high 


By Erwin L. 
school, civic auditorium and gymnasium building at 
Everett, Wash. includes an interesting installation of 
panel warming and cooling. There are steel pipe coils in 
the ceiling of the one story section, through which water 
at a maximum temperature of 130F is circulated. A 
4000 gal capacity hot water storage tank in the central 
boiler plant was installed to supply heat for the gym- 
nasium showers and for the panel heating system, the 
water for the latter service being heated in a counte: 
current flow converter with a capacity of 1,000,000 Btu 
per hr when heating water from 115 F to 130F and 
supplied with water from the storage tank at MOF... . 
Flow water for each heating zone is derived through a 
three way diaphragm mixing valve in which is combined 
flow from the converter and return water. . .. The panel 
heating coils comprise some 11,000 lineal feet of 4 and 
54 in, steel pipe bent on 6 in. centers. All joints were 
welded and tested to 500 Ib air pressure under water: 
a steel ball was blown through each coil to assure the 
.. The 


panel heating system is to be used for cooling this 


absence of “inside welds” or other obstructions. . 


summer, as city water at 62 F is economically available 
and as the dew point temperature of the outside air 
does not reach 60F. . . . For those readers desiring 
references to other information published in Heartinc, 
Pirinc aNp Air CONDITIONING on panel heating or warm- 
ing, and cooling, the following listing is given: Panel 
J. Fowler, ASHVE Journal Section, 
January, 1930, pp. 47-53; Room Warming by Radiation, 
by Arthur H. Barker, ASHVE Journal Section, March, 
1932, pp. 207-214; Method of Installing the Panel Heat- 
ing System in the British Embassy, by Leon L. 


Warming, by L. 


Munier, 
July, 1934, p. 304; American Practice in Panel Heating, 
Munier, July, 1937, pp. 424-426; Control of 
A. Mills 


November, 


by Leon L., 
Body Heat Loss Through Radiant Means, by C. 
and Cordelia Ogle, ASHVE Journal Section, 
1937, pp. 697-699; Frank Lloyd Wright Uses Floor Heat- 
ing for Johnson Wax Job, April, 1938, pp. 238-239; 
Cathedral Heated by Underfloor System. by T. 
Adlam, July, 1938, pp. 464-465; Hospital Installs Radiant 
Conditioning System, by C. A. Mills and John Gorrell. 
December, 1938, p. 762; Building Designed by Frank 


Napier 


Lloyd Wright Features Floor Heating, Air Conditioning, 
by Vietor Walters, November, 1939, pp. 661-663; and 
Radiant 
by Stephen Zamenhof, February, 190, pp. 98 and 102 


Foreign Experiences With Heating, abstracts 
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ve casings 1s provided with an intermediate acting, 
te controlled shut-off damper. A duct with “super 
heating’ coils supplies air to the foyer, where a switch 


= the doorman remote control of the steam admission 


e coils. 
Steam at 125 lb pressure is brought underground 
from the boiler room to supply the converter, heating and 


reheating coils, stage radiation, kitchen equipment and 
unit heaters in the gymnasium 
Due to the cool summers on the northwest coastal 
trip, no cooling means other than the evaporative cool 
effect of the air washer is required. 


Temperature Control for Auditorium 
When people are seated close together, as in a thea 
a lower air temperature is required when the house 
s full than when it is sparsely occupied, due to the et 
ect of heat rachation trom person to person \ccording lo 
experience, the most comfortable conditions are ob 
ned with the air at 6Y lk dry bulb temperature when 
the house is sparsely occupied and 65 F to 66 | when 
e house is crowded, with intermediate temperatures tor 
termediate degrees of occupancy 
The coils to the auditorium, balcony and gymnasiun 
achers are controlled by intermediate acting duct thet 
nostats situated in the various branch ducts where the 
ire naturally not readily accessible tor frequently setting 
e control temperatures for various degrees of occu 
pancy Hence, remote controlled adjustable thermostats 
were used in these ducts. A control board is convement! 
ated in the fan room, with switches for setting the 
remote controlled adjustable thermostats in the two top 


vs and switches for the remote controlled dampers in 


Upward ventilation is used in the auditorium and 
ilcony \ir is introduced under alternate seats throug! 
ventilators especially made for this installation acl 
eflects the air toward the floor to assure low velocities 
reedom from drafts Viuated air passes throug! 

p wes in the plaster ceiling to the atti space, I 
re it passes through imsulating board ducts to the 
ust fan room which has acoustically treated floor 
lls and ceiling \ double width, double inlet fan of 


99,000 cim capacity discharges the vitiated air from this 


om. Here are also situated a second exhaust fan which 
oves air from the soffit under the balcony throug] 


ird 


1 
} 


tlets built into the electric fixtures and al exhaus 


which removes air from the toilets 


Gymnasium and Cafeteria 


main body of the gymnasium is warmed by four 


heaters \ir is supphed to the spaces under th 
ers and 1s diffused through slots in the risers. This 


possible to supply air to the bleachers suitable 
€ spectators, while the body of the YyMMasiul is 
wler for the players 

cafeteria is supplied with air through grilles sit 

ted along its entire perimeter near the ceiling and all 
exhausted through the adjoining kitchen 

he north side of the auditorium are the school 

thees and on the south side are the music, choral 

nd rooms. All around the gymnasium, under the 
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hleac wrTs, are the Snowe 


rooms 
ind other gymnasium auxiliary 
rooms 1s one story wh with ce 
on the ground 


Panel Warming for One Story Section 


Che former othces of the 
the first floor of the high 
basement unde them, Lie 
cold Phe school board 
war! floors it he new 


Construction view 


showing coils on form 
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ovether wit 1 cold water supp ( ( 
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) 
i scalding nel yp WmVvtS thre ste r¢ Lie 
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LDOVE t he hy ng pom ce park Wa 
esigned for a maximum water temperaturs 

Che 4000 gal of water 1 e storage t 

ee) ] } 

20 F in 1 r and will supply the 
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Music room 


tank at 140 F. It contains 250 sq ft of heating surface 
made of copper tubing. The converter is also provided 
with a cold water connection for cooling the panel sys- 
tem by means of city water during the summer. Neither 
the water from the hot water storage tank, nor cold city 
water, is circulated through the panel system as the con- 
tinuous introduction of new water introduces air into the 
system and may cause scaling or pitting of the pipe. 

A motor driven centrifugal pump with a capacity of 
135 gpm at 30 ft head circulates the water in the system 
through four thermostatically controlled zones; offices, 
music rooms, girls’ gymnasium and boys’ gymnasium. 
The flow water to each zone is derived through a three 
way diaphragm mixing valve, supplied with flow water 
from the converter and with return water from the pump 
discharge, wherein it is mixed to the temperature de 
manded by the room thermostat of each zone. The 
common return enters the suction inlet of the pump. 


11,000 Ft of Pipe for Coils 


The panel coils contain nearly 11,000 lineal feet of 1 
and 34 in. steel pipe bent on 6 in. centers. All joints 
were welded and tested to 500 lb air pressure under 
water and a steel ball was blown through each coil to 
assure the absence of “inside. welds” or other obstruc- 
tions. 

The coils are embedded in the concrete ceiling slabs 
in all the gymnasium auxiliary rooms. The soffits were 
finished with three coats of plaster work, with a scrim 
embedded in the last coat. The offices and music rooms 
all have furred ceilings and the coils are wired to 1% 
in. pipe battens hung from the roof slabs. The first coat 
of plaster was carefully “pushed through” the metal lath 
to give an intimate contact with the coils. A second coat 
of plaster was next applied and in the third coat of plas- 
ter, a scrim was embedded while the plaster was being 
“floated on.” 

The flow and return mains are run in the space above 
the coils. A supply branch to each room drops down in 
the inside partition, is provided with a shut-off and drain 
valve and then rises to supply the panel coils, which dis- 
charge individually to the return main through an equal- 
izing non-reflux elbow. 

The panel warming system has been in operation since 
last September and has given excellent satisfaction. The 
floors, walls and windows have a notably higher surface 
temperature than in conventionally heated rooms. 
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Construction view showing ceiling coi! 


The system is to be used for cooling the offices 
summer, as city water is economically available at ( 
and as the dew point temperature of the outsick 
never exceeds 60 F, condensation should not for 
the ceiling. As the dry bulb temperature of the ai: 
dom reaches 90 F, a considerable and sufficient 
cooling” effect should be attained without the us 
mechanical refrigeration. 

The building was designed by Earl W. Mor 
Architect, and the electrical, mechanical and sai 
equipment was designed by the author. I. G. Nava 
Plumbing & Heating Co. installed the mechanical a 
sanitary equipment. 

The panel warming and cooling system was licens 
from Richard Crittall & Co., Ltd., of London, throug! 
Wolff & Munier, Inc. 





Dam Is Refrigerated 
By Walter E. Becker* 


Wet concrete generates an amazing amount of 
until it becomes “set.” In ordinary applications oi 
crete, such as walks, roads, walls, masonry and the 
this heat is quickly dissipated to the air, but in a 1 
sive body of concrete such as that of the new $11,000,000 
Marshall Ford dam being built at Rutledge, Texas 
dissipation becomes a real problem. 

In tests of existing dams, interior temperatures of wel 
over 100 F have been encountered several years 
their completion. The concrete continues to contra 
until all heat is removed; consequently the dam cam 
be a complete and sound structure before normal t 
perature is reached. 

Piping will be built into the dam as the concret 
poured, and an ammonia refrigeration system will 
720,000 gal per day of water to 40 F and circula' 
through this piping, carrying off the heat generate 
the cement. Cooling capacity of the system is & 
to the melting every 24 hr of 175 tons of ice. It is est! 
mated that the dam will be completely cooled in 
two to three months as contrasted to several yea! 
natural processes, 

Refrigeration has also played a part in the cons! 
tion of other dams. Before the Hoover dam was 
the government established testing laboratories at 
ver to determine characteristics of concrete unde: 
ditions similar to those within the finished dam. 


t 


*Southern Regional Manager, York Ice Machinery Corp. 


Heatine, Pieinc anp Am Conprriontine, May, |! 








HE functions of tie power pip- 

ing draftsman and the problems 

with which he is confronted were 
discussed in a general manner in April. 
The drawings which usually are sup 
plied to facilitate the fabrication and 
installation of a power piping system 
were also mentioned ; these are the plot 
plan, general building plans, piping 
diagrams, piping assembly drawings, 
of pipe supports, and 
The purposes and characteristics of the first 


details shop 
drawings. 
three types of drawings listed were considered and exam 
ples of piping diagrams were presented ; we continue this 
month with a discussion of other types of piping draw 


mos 
bits 


Under the piping assembly drawings are included the 


numerous 


, 
plans, 


large 


scale 


(1%" 


1. 


elevations, and miscellaneous sections which 


0” to 1°)" ) 


are 


necessary to show the piping and its relation to the equip 


ment and to the building 


In a sense they may be called 


ypes of Drawings Used 


ower Piping Drafting 


By Albert Jorgensen“ 


] 


plant into logica 
and make a series of drawings 

While these piping 
erred to as plans, elevations, and 
all Che 


architectural floor plans which in realit 


essary to separate the power 


assembly drawings ve bee 


sectiol 


are sectional views plan views art 


sections taken at various levels to reve 


desired The elevations ar 
tion planes which cut tl 


, 
roug! 


assembly drawing, the locations of section plane 


since 


are 


+) 


assembly-detail 


drawings 


they 


extent 


quite 
to 


fully 
which 


dimensioned. 


They 


are detailed to the 


the engineer desires 


to 


eXercise 


control. 


\ny 


details 


omitted are to be supplied by the fabricator, 


who must 


supply shop drawings for approval. In the creation of 
such drawings, the main steam lines and boiler feed and 
condensate lines are drawn first, in most instances, and 
the minor lines fitted into the remaining space, revisions 

the former sometimes being necessary to make pos 


sible good design in the latter. 


show edgewise 1! ec arca represel Ter 1 t I 
are indicated All closelv related drawings carry « 
reference notes. The representation is confine 
to that which is visible Invisible material is repr te 
sparingly by dotted lines. The insula 
monly shown on the assembly drawings. but space 
it must be considered in making the piping 

Examples of piping assembly drawings are given lh 
as Figs. 1, 2, 3 and 4. Figs. 1 and 2. and th 


ciagram on p. 226 of the April issue. were 

































































Of pipe drawings, these are the most difhcult to draw the same set of piping plans which included 16 she 
wid interpret, but since power plant piping is complex, of piping assembly drawings These figures were 
these difficulties are to be expected. Assembly drawings from plans which represented an advanced stag 
re made as a necessary part of the process of laying out design. The final plans differ in some respe: ' 
| power piping system to make sure that the piping can higs. 3 and 4, and the flow diagran 227 
be installed, and to msure plant operating convenience \pril article, were taken from another set 
nd accessibility 

repairing the 
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Fig. 2—Lower basement plan of boiler room piping 
(partial drawing). Original seale: %” 1’.0” 
drawings which contained nine sheets of assemblies, in On this tvpe of drawing it is common practice 
cluding separate drawings of the small piping around the vide contrast between that which is a part of the | 
In both instances the plans and specifications contract and the other material shown. That 


turbine. 


were prepared for bidding and the piping contractor 
was required to submit shop dri 


wings. 


included in the piping contract is shown by 


Figs. 1, 2 and heavy lines, and such things as the equipment 











+—reproduced this*month—show only portions of the ing, and that part of the piping which is not 
corresponding original drawings. stalled by the piping contractor, is represente: 
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Fig. 4+—Plan below 1092°-6" (partial drawing) Sheet designa- 
tion: “Plan below operating floor.” Original scale: '4” 1-0)” 
nes The dimensioning on these drawings follows piping to the poimt designate | 
rchitectural and structural drawing practice in that solid stalled by the piping contra e re 
hension lines are used and the dimensions in feet, For purposes of correlation « 
nches and fractions thereof are placed above the dimen 
line. The dimensions given are those which are 
, - ' : 
pt he st; ti te Ps . he s C1 
tain at the installation temperature. Phe pecnh Summary of 
ons usually contain a statement to the effect that +. 
: ' : [ypes of Drawings Used in 
contractor is not to follow the drawings blindly. He : “ 
ry . Power Piping Drafting 
uld check the dimensions given on the drawings and 
: : " By Albert Jorgensen 
ke field checks on the dimensions of that material 
ready j nial : , As Professor Jorgensen pointed out last month, recent 
eady in place before proceeding too far with the fabri 
. _ advances in the sciences and arts involved in power 
ot the piping. 


the set gs from which Figs. 1 and 2 were 


of drawing 
iken, the north-south rows of main columns were rep 
sented by letters and the east-west rows by numbers, 
any main column may be designated by a letter 
ber combination. | 


pe supports on the H.1 


2 shows that in this case the 


‘ig 
ix. 
’ 


(high pressure) steam lines 


re located on the assembly drawings supplied to the 
ntractor. In this same set of drawings the larger pipes 
ere represented by means of the double lines, the 
pipes by single lines. Several other plan and 
sectional views were required to represent the piping in 
€ vicinity of that shown, The note “by P. C.” means of 
irse “by piping contractor” and indicates that fhe 
eatin, Princ ann Am Convrrioninc, May, 1940 


piping design and installation complicate the problem of 
make 
media of 


facilitate 


the piping designer and draftsman imperative a 


greatet degree of control through the drawing- 
The drawings 
installation of piping 
the of | 
general building plans 
flow 


sembly drawings (scale, 44 in. equals | ft to 


and specifications. which the 


fabrication and include the plot 


plan (‘the scale being on ordet in. equals 20 


ft to | in. equals 100 ft), 


(seale 


about in. equals | ft), piping or diagrams, as 


l. in, equal 
1 ft), details of pipe supports, and shop drawings 
Plot plans, general building plans. and piping drawing 
were discussed last month, and piping assembly drawings 
and details of supports are considered this month 


A third article will complete the discussion next month 


























bered on the drawings 
in the set from which 
Figs. 3 and 4 were 
taken. These draw- 
ings were selected be- 
cause they bring out 
the fact that a large 
number of drawings 
are necessary to rep- 
resent complex  pip- 
ing. In this set of 
piping plans the small 
piping around the tur 
bine was represented 
on separate drawings. 
In the detail of 
Hanger No. 2, Fig. 
5, reference is made 
to a table in which 
spring data are given; 
this table is not re- 
produced here. The 
information in the ta- 
ble included pipe load, 
number of springs, 
load per spring, 
amount of pipe move 
ment (horizontal or 
vertical), diameter of 
wire in springs, out 
side diameter of coil, 
number of coils, free 
length, and erection 
length when cold. 


[7 his discussion is t 
¢ concluded in a_ third 


a] 
wrticle.] 
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Use of models as an aid in the design and lay out of power plant 


piping will be considered in the next article on piping drafting 


Courtesy The Detroit Edison Co 





288 


Heatine, Princ anv Am Conprriontnc, May, 1940 








The Air Conditioning Contractor 


By John H. Carter* 


T WILL be a long time before all air conditioning 
jobs are handled by consulting engineers, who 
make complete layouts and draw up specifications 
Until that time, the 
contracting organization in air conditioning will have 


Needless to 


say, this engineering function increases the contractor’s 


which cover the engineering fully. 


to continue to do some of the engineering. 


cost of doing business. Where the contractor has to 
make a design, and submit a layout 

and quotation to the customer for ‘ 

possible revision after revision, the ' 


mark-up will have to be greater. If 
each layout averages $100 cost, for 
example, and the contractor gets one 
job out of every four jobs bid, he 
will have to include a $400 charge 
The 


realize 


somewhere in his mark-up. 


customers may some time 


that it would pay to have a consult 


ing engineer prepare one layout 


$200 


which, on the above basis, might cost around, say, 

If the contracting organization is large enough to sup 
port one or more engineers, they should be the best ob 
tainable. <A the 


between profit and loss, and he can be of the greatest 


good engineer can mean difference 
help in sales work by analyzing service difficulties and 
by devising ingenious layouts which do the job more 
econonucally or better. 

The engineer will usually be paid on a salary basis, 
and the range of salary is wide. Even after the past 
decade of activity in air conditioning, there are none too 
many really first class men available. Some contracting 
organizations have found that the most practical method 
of getting a good engineer is to train a man themselves 
They pick a recent graduate who has made an excep 
tional record in engineering school, start him off at a 
moderate salary, and let him learn the business theit 
way. As the earnings increase, the engineer's salary can 
grow with them. 


The Superintendent 
\n organization of four or five key men, or even a 
smaller set-up where service and overhaul work is an 
important part of the business, can afford to have a full 
time superintendent. The item of labor cost is so impor 
tant in the average contract that it deserves close atten 
tion by a specialist. The superintendent will probably 
be a man who has learned his contracting and engineer 
ing the practical way, quite possibly as a steamfitter 
He should be able to earn his salary many times over 
by getting the best results, in quality and in speed, from 
the men under his charge. If he is the right type of man, 
he will be able to hold the workmen with the 
organization by assuring them steady work on overhauls 
and service as well as on new construction. 


best 


*Kupferle-Hicks Heating Co. 
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The best advertising comes ir 
in the engineering-contracting busin 
sees the sales engineer during the week or tw 
job is up for closing, and he may get acquaint 
the general manager in matters of adjustment 
tions, but the representative that he really ret 
the superintendent. If the work is well at 
done, and is finished on schedule, the superintendent 
the man to thank, and the customer will spread 
that it is a fine organization. If th pel 
undiplomatic, or incompetent, or too talkative 
lets the customer get the idea that there w 
things wrong about the engineeri ( 


hho 
oft 
col 


' 
‘ 


of 
of 


; 
«il 


4 ! a ~ 


The Manager 


Some one individual has got to km ( 


ns of the contracting organization together 

ice, raise the money for payrolls | se 
lections come in. He will have t 

at the books are kept properly, wat 
miscellaneous stocks, check the figures and 

the sales engineers, and lool ( e engines 
mm the commonsense viewpoint. I) é 

ion these duties may be | led | 








Summary of 
The 


Air Conditioning Contractor 
By John H. Carter 


An engineer with one of the oldest heating, ventilating 
and air conditioning contracting companies in the coun 
trv—a regular reader of HPAC—recently was given the 
job of re-organizing the entire outfit along modern lines 
He wrote HPAC’s editors for some information to assist 
him, and in his letter said he'd like to see some articles 
on the subject in HPAC. We asked Mr. Carter to pre 
pare something on the matter, and the present discussion 
is part of the result; it supplements an earlier article 


March. The 
points out this month that all air conditioning jobs are 


by Mr. Carter published in author 
not yet handied by consulting engineers, and until this 
the continue to do 
The should be the 


best available, for a good engineer can make the dif- 


is the case contractor must some 


engineering. contractor’s engineers 


ference between profit and loss. Another important 


member of the personnel is the job superintendent; for 
one thing, he’s the man the customer really remembers. 
The manager of the entire business has duties which 

though somewhat intangible—are highly essential. He 
must coérdinate all the other functions, be able to “smell 
out” trouble in a potential contract, judge the busines: 


risks 


requirements of 


involved. Promoting good will and the capital 


an engineering-contracting concern are 
considered also in concluding this month's discussion 
... It is planned to publish more of Mr. Carter's articles 
on contracting — and contributions from others —in future 


The 
readers of HPAC who would like specific points discussed 


issues, editors will be interested to hear from 





or 
209 














engineers, or in a large orgamization the manager may 
be assisted by a bookkeeper, one or more secretary- 
stenographers, and a stock clerk, plus a part or full time 
accountant. His work cannot be readily analyzed, be- 
cause it covers so much ground—where any other mem- 
bers of the organization fall short in their duties, his 
duties are correspondingly increased. 

It is in this one function of management that most 
of the unsuccessful air conditioning contractors may find 
their trouble. The manager has to be able to “smell out” 
potential trouble in a contract, even though it may be 
beyond his depth in a technical way. He must be able to 
decide which contracts should be accepted, and which 
turned down, from the credit viewpoint or from the 
viewpoints of risk or of capital requirements. He has 
to have an instinctive judgment which will tell him just 
how far the organization can safely go in volume of 
sales, with relation to working capital and bank credit. 
If, as is often the case, a contracting concern is being 
backed financially by a business man with money to 
invest, this is the logical position for him to fill—to 
guide the organization and to keep an eye on his invest 
ment ( provided, of course, that he is adapted to this 
exacting kind of work). 

The handling of mass distribution types of equipment, 
to supplement the contracting volume and to smooth 
out the sales curve, has by definition 
been considered as a_ subordinate 
activity in the type of organization 
under consideration. There are of 
course many organizations where 
the reverse is true, but the nature 
of the set-up is greatly different for 
these merchandising distributors, 
and the suggestions given above 
would have to be considerably modi- 





fed to apply. Where a crew of 
semi-skille| salesmen is to work on 
merchandising, it will probably be most practical to have 
them report to an experienced supervisor. 

If a line can be taken on which can be sold by the 
regular sales engineers of the contracting organization, 
and where quotas, inventories, promotion and other re- 
quirements are not severe, it may prove very helpful in 
diversifying the coverage. Its principal benefit may, in- 
deed, consist of widening the contact with the public. 
The merchandiser can show the engineering contractor 
much in the way of building up a demand among that 
part of the public which the contractor rarely if ever 
approaches. 


Promoting Good Will 


One function has so far been neglected in this discus- 
sion. No matter how averse the contractor may be to 
buying publicity and advertising, he spends money for it 
in one way or another. His appeal to the public may 
not be in purchased newspaper space, or on the bill- 
boards, or in the exhibits at the state fair, but he is 
spreading the news about his abilities in some manner, 
and at a certain expense to himself. The way most com- 
monly employed is to keep the customer so satisfied that 
he will spread the news by word of mouth among his 
friends. This is of course the finest kind of publicity 
which it is possible to get. It must be considered, how- 
ever, that it costs money, and this expense should be 


290 





kept in mind in its proper relationship to the busin 
done. Giving the customer that extra bit of attentio: 
the free service work which he is not strictly entitled 1 
the extra material to make the job a better one, is 
investment in building up good will, whether or not t 
contractor consciously analyzes it in that way. 

The ethical contractor will take the responsibility f 
putting in the right job, even though he may have ove 
looked some of the items of cost in making up his bid, 
he had been given a free hand in designing the layor 
Apart from this consideration, however, there are ma 
ways in which the contractor can spend extra money 
keeping his customers happy and bragging. Some c 
tractors figure that they will spend perhaps $2,000 
$3,000 a year in this manner, out of a total volume 
around one hundred times that much. If the buildi: 
of good will can be held down to 1 or 1% per cent 
sales, it is a very good proportion. Nothing can In 
good will for the incompetent or unethical contract 
but the capable organization should not overlook t! 


aspect of the business. 
Capital Requirements 


The overhead will include, in addition to the salari 
and expenses of the emplovees, the expenses of rent 
light, heat, telephone, office supplies, auditing, legal se: 
vices, insurance, printing, interest and depreciation o1 
machinery and equipment, etc., etc. Wherever possibl 
the costs of extra employees required for specific jobs 
should be charged to those jobs rather than spread 
through the general overhead. 

It is puzzling to the uninitiated to see the dispropor 
tion between the size of a large air conditioning contract 
and the rating of the contractor who handles it. Thx 
capital requirements for contracting air conditioning ari 
severe, but the capital needed consists largely of skil 
and reputation, and the money requirement is secondary 
\ well-established contractor will have credit at his 
bank which will allow him to borrow for his payrolls 
and incidental expenses during the progress of a larg: 
contract. His contract terms may call for payment 
monthly to the amount of 85 per cent of the valuation 
of the work so far installed, which practically covers his 
costs. His major suppliers, with whom he has probably 
been doing business over a period of years, will usually 
extend open account terms to him. As a result, his cas! 
requirements are mainly to meet payrolls between thi 
monthly settlements, plus a few incidental expenses not 
covered by open account, plus the overhead. 

The working capital requirements will be increased 
by the carrying of time payment contracts, which are 
more often encountered in the smaller jobs. Not all o! 
this paper can be discounted at a financing institution 
Where payments are in default, and the contractor’s en 
dorsement is invoked, it can impose a burden on his 
capital resources. 





Cornell University’s new constant temperature room 
embodies innovations in design which facilitate researc] 
in air conditioning, heat transfer and related fields. It 
is 26 x 29 ft and 12 ft high, with walls, ceiling and floor 
insulated with 8 in. of cork. A cooling room and instru 
ment room are also provided; the testing room is com 
pletely free from heating and cooling apparatus, a featur: 
designed to eliminate possible errors in experiments. 
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Getting Boilers Into a ‘Tight Spot 


Boiler Plant Installation in Apartments Replaces Purchased Steam 


By Edwin A. Kingsley“ 


HEN it was decided to install boilers for heating 

the Beaux Arts Apartments in New York City 

instead of using steam purchased from an out 

side source, a most difficult problem was presented inso 
far as finding the necessary space for them and for the 
chimneys. No provisions had been made for boiler rooms 
or chimneys when the buildings were originally designed 
The Beaux Arts Apartments consist of two buildings, 
one on the north and the other on the south side of East 
44th St., 
of the studio type and have considerable glass area. Each 


not far from the East River. The buildings are 


17 stories high and each contains approximately 350 
studio apartments. 

Surveys of the buildings were made and it was found 
that certain portions of the basement in each building had 
not been excavated to the same depth as the major por 
tion of the basement and, due to certain differences in 
design, a separate treatment for each was necessary. The 
only space found available for boilers was at the rear east 
corner of each building where the rock which covers most 
of this district had only been leveled off to carry the 
building column footings. 

While the column bases were fairly close together, it 
was decided that if the quality of the rock permitted we 
could go down several feet below the column bases. Rock 
tests were made and were found to be fairly good ; the re 
sults of the tests were submitted to the city department 
of housing and buildings and the plans for the boiler pits 
were approved for construction. Since headroom in the 
boiler pits was limited, and since considerable space was 
needed for proper combustion at over-rating (which 
would occur at times when only one boiler would be in 
service), the problem was to find suitable boilers which 
would fit into the limited spaces and still provide neces- 
sary steam requirements. Also, we were confronted with 
the necessity of entering the boilers in small sections. 

We finally decided upon the installation of two 180 hp 
front smoke outlet boilers in each of the buildings, each 
boiler containing 1800 sq ft of heating surface and of 
special design in that the fireboxes were made longer and 
the firebox height cut down from standard dimensions 
Certain other details were altered to suit the conditions. 


Boilers of Special Construction 


\ major problem was constructing the boilers so that 
they could be gotten into the new boiler rooms. As 

characteristic of its normal construction, the shell of 
the type of boiler selected may be separated from the fire 
box by unbolting the flanges of the circulating connec 
tions. With this as a starting point, the boiler manufac 
urer built the firebox in two separate halves which could 
be bolted together ; this gave some additional leeway in 


*Consulting Engineer 


tPacific Steel Boiler Div., United States Radiator Corp. 
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Summary of 


Letting Boilers Into a Tight Spot 
By Edwin A. Kingsley and R. Stewart Bruns, Jr 


The installation of boilers in an existing building when 
the heating plant is being modernized or changed over 
often presents quite a problem—particularly so when 
steam has been purchased from an outside source and no 
boiler rooms or chimneys were provided in the original 
design, as was the case at the Beaux Arts Apartments in 


New York City. 


buildings separated by a street. 


These apartments comprise two 17 story 
Surveys showed that 
certain portions of the basements had not been excavated 
to the same depth as the major parts, and the only space 
available for the new boilers was in a corner of each 
building where the rock had only been leveled off to 
carry the building column footings Boiler pits 
were excavated, but as headroom was limited and sine 
considerable space Was necessary for proper combustion 
the problem of finding suitable boilers was a poser 1 
was the necessity of entering the boilers in small sections 
5 eee Boilers of special design with the fireboxes mack 
longer than usual and cut down in height were selected 
With the type of boiler used, the shell may be separated 
from the firebox by unbolting the flanges of the circu 
lating cennections. Also, the manufacturer built the 
firebox in separate halves which could be bolted together 
and the complete shell was constructed with the ligament 
or spacing increased between the tubes in the upper and 
lower banks so that the whole shell could be cut in half 
longitudinally and welded together in the boiler room 
Further redesigning allowed the shell to be cut into thre 
approximately equal lengths and the section containing 
the lower tubes to be cut horizontally almost at its 
center line. The firebox was shipped in four section 
As there was no headroom for piping to ris« 
vertically from the boilers as installed, a special sick 
steam outlet was devised with its center line tangent to 
the top of the shell and at right angles to the main axis 
of the boiler ..... For rolling the upper bank of tubes 
a motor was coupled to the shaft of an expander through 
an old automobile gear shift: the first gear gave the 
desired speed reduction and sufficient power for rolling 
when the expander was finally “home” the gear shift was 
put in reverse and the expander withdrawn ... . . Stacks 
were also a problem, but were put on the corner of each 
building at the rear, at least 18 in, away from any window 
opening. Underground flues were cut out of rock along 
ihe building walls and the yard level was restored .... . 
The boilers are fired with retary cup oil burners suitabl 
for No. 6 oil. 


available, it is expected that steam will be produced for 


While performance records are not yet 


one-half the cost when purchased from an outside soures 





complete shell with the ligament, or spacing, incre 
between the tubes in the upper and lower banks, 


entrance requirements. The next step was to b 


the whole shell could be cut m half longitud 
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Top to bottom—The pieces of the boilers w, 
trucked to the job site and rigged through | 
42 in. wide service doorways .... . Lack 
headroom necessitated special treatment of 
main steam outlet; there was no room for 
piping to rise vertically so a special side st 
outlet was devised with its center line tang: 
to the top of the shell . . . . . Each boile 
fired with a rotary oil burner for No. 6 


welded together in the boiler ro 
construction, in conjunction wi 
vided firebox. still further decreased 


necessary size of the opening requir 





With such possibilities in mi 


boiler manufacturer carefully check« 





building, and it became necessary t 
sider still further reduction of the let 
of the pieces to be brought into the 
ing, the shell presenting the 
lem 

To accomplish this reduction in si 
was necessary for the boiler manutfa 
to start from scrat and redesig 
boiler. First, the requirements oi 
had to be met; 
heating surface, (2) cor 
(3) over-all height of the comple ted 
and (4) smokehood location to permit 


use of a common breeching for 





units in each boiler room which were 


face each othe 


Che latter condition dictated the uss 
a front smoke outlet boile: he 
all height and combustion volume re 
ments necessitated the redesigning « 


firebox ; it had to be truncated 








gated. It was then noted that a shell « 





, be designed whose length was su 

; the firebox was approximately tw 
as long as the upper tubes; or, i 

! ‘ 

' words, the lower tube bank was, roug 

one-half the length of the firebox 
allowed the shell to be cut int 
approximately equal lengths and the s 
tion containing the lower tubes could 
cut horizontally almost at its center 
and shipped to the job with its tubes 
place. There remained three other s 
ments of almost equal length—th« 
pieces that made up the upper sectior 
the shell and were to contain the up) 
tubes. The firebox could be shipp 
four sections; the four sides, with the 
ner and outer sheets stayed together 
result of this study was all asseéel 
drawing which, after some slight mod 
cation, was finally approved by all part 
concerned 

The shell diameter of the complet 

boiler is 75 in. inside; therefore. the | 
shell segments could be brought thr 
the 42 in. wide doorway which served 

1 a service entrance. Each segment was 
proximately 5 ft long, an additional ci 
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being made to separate the gas chamber behind the rea: picked up im a junk yard. Fu 
be sheet with its heavy cast iron flue door ring and peed reduction and suthcient power 
ors. when the expander was finally “| ( 
When the pieces were trucked to the job site, they put in reverse and the expander 
ere rigged through the doorways mentioned above into ratus was secured to a heavy 
e service hallways, then lowered into the basements. .\ i cable stretched across the front 
le was cut in the floor in the north building and a por be brought into position 
tion of the stairway with a short flight of steps and a moved across the tube sheet 
nding was removed in the south building \fter rolling the tubes, all the et 
Once in the basement, the parts were rigged into then 1 OO Ib hydrostatic test was apy 
espective boiler rooms through openings made in the tection to the purchaser, the borlet nufacture 
walls. In the boiler rooms, a long pit was excavated in was supplemented with a test by th 
e solid rock; this pit was the width of the boiler set whose inspectors had made peri 
tings, of varying levels, and of sufficient length to permit progressed and who certified thx plet 
boilers to be set as previously described As the head \t this pornt, the boiler met roe 
vm above the natural rock level was onlv about 5 ft, a l‘inally the fire doors were hw 
irthet passage had to be cut from the basement hal flu chamber, with then ea\ 
way to the space between the boilers. in place and the tru g 
\t this pomt, a crew of men from the factory were piping contractor 
ready to go to work. The hrebox was set up in the pit \t first it seemed we were g 
ind welded. Temporary bracing was used to assure cot stacks since the windows were quit e together 
rect alignment of the sides and ends. When completed, nally the department of housing 
1, hydrostatic test was applied and the firebox was left in us to place the stacks on the east ner of « 
he pit until the shell pieces were welded together and in it the rear. where thev would meet the 
place. A gallows frame was erected, bearing on the com being at least 18 in. away from window ope 
mon brick walls ot the boiler settings, to hold the shell stacks were made of ‘4 in. steel plate, weld 
egments, as they were ngged separat ly in position and tlanged sections to tacilitate erect 
to cradle the shell as it was rotated, to permit the girth foundation was set on bedrock in the re 
seams to be welded. Clearances were so closely calcu ried up to the second floor level. Suitabk 
lated that with the completed shell held hard against the provided and attached t thi tee] 
ceiling, the firebox could be put into place under it only for holding the stacks in position. Su e] 
by using 1 in. pipe for rollers set some distance from th 
Lack of headroom necessitated a special treatment of that the yard should not be encroached 
he main steam outlet. There was no room for any piping eround flue was cut out of rocl 
to rise vertically from the boilers, so a special side steam ind the yard level was restored. Thi ’ ve 
utlet was devised with its center line tangent to the top just far enough apart for tube renewal a the 
the shell and at right angles to the main axis of the and breeching outlets face ea { e bree ’ 
boiler. The steam nozzle was situated near the front of was voked together and run along 
e boiler to accommodate a predetermined header a1 the boilers and the building yw 
rangement. To assure reasonably dry steam, a dry pipe basement rock level. At a point in thi 
in the form of a tunnel was constructed inside the steam just before it extends through the c 
space within the boiler shell, with its entrance near the metric damper is set in each buil 
rear or quietest part of the boiler, and terminating at the ach boiler was provided w 
ocation of the outlet. Steam is admitted to the tunnel tary cup oil burner suitable for 
at the top and condensate is drained through several 1 in with a control for automatically governing the 
pipes along its length. fame to suit steam requirement 
To roll the upper bank of tubes, of which there are 107 The plans and specifications were prepar 


n each boiler, an electric motor was coupled to the shaft office of Edwin A. Kingsley, Consulting Engineet 
| an expander through an old automobile gear shift the supervision of Francis ]. Knoll, Associat 


Section through one of the boiler rooms 
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New York Air Conditioning Systems 
Must Have Water Saving Equipment 


EW rules and regulations governing and re 
stricting the use of water for air conditioning 
and refrigerating in New York City have been 
established by Joseph Goodman, commissioner of the 
department of water supply, gas and electricity. They 
became effective on April 1, 1940 (superseding the for- 
mer rule No. 42), and promote very greatly the use of 
cooling towers and evaporative condensers on New 
York air conditioning installations. Existing installa- 
tions must comply not later than April 1, 1942. 
The rules and regulations are as follows: 
Refrigeration and Air Conditioning 
Rule 42. No new installation of refrigerating or air 
conditioning equipment requiring the use of water shall 
he installed on any premises sup- 
plied from the municipal system 


hy 


until a permit authorizing such 





installation has been issued by 
the department. 
\pplications for permits shall 





specify the make, type and ton- 
nage of installation, the minimum 
and maximum water require 
ments and such additional infor 


mation regarding the proposed 





installation as may. be required 
by the department. 

Where the minimum rate of water required for the 
operation of the apparatus exceeds gpm, the supply 
shall be metered. 

Where the minimum rate does not exceed 4 gpm of 
water, the supply shall be metered or charged for on an 
annual rate basis subject to the discretion of the depart 


ment, 


Air Conditioning 

Rule 424A. No individual or collective air conditioning 
system installed on any premises for a single consumer 
shall be permitted to discharge to waste more than the 
equivalent of 5 gpm of city water a_i. 2,028,000 
\ll individual or collective a'r conditioning systems 
installed on any premises for a single consumer using 
in excess of the equivalent of 5 gpm of city water an 
nually shall be equipped with a water conserving device 
such as economizer, evaporative condenser, water cool 
ing tower or other similar apparatus, which device shall 
not consume for make-up purposes in excess of 15 per 
cent of the consumption that would normally be used 
without such device. 

\ny individual or collective group of such units in 
stalled on any premises for a single consumer with a 
rated capacity of 25 tons or more, or water consump 
tion of 50 gpm or more, shall be equipped with a water 

\ comfort air conditioning installation of less than 35 tons, say, oper 
ating under normal cond:tions, would therefore not be affected by the 


new regulations. If the equipment were operated 24 hr per day, the reg 
ulations might apply to, say, a 10 ton installation.--Ep 
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Summary of 

New York Air Conditioning Systems 

Must Have Water Saving Equipment 
The commissioner of the department of water supply. 
gas and electricity of New York City established on 
April 1 new rules and regulations for the use of water 
for air conditioning and refrigerating. Existing instal. 
lations must comply not later than April 1, 1942. 
Where the minimum rate of water required exceeds ', | 
gpm, the supply must be metered. ... No system is per. | 
mitted to discharge to waste more than the equivalent 
of 5 gpm of city water annually; where the use is in 
excess of this, the system must have a water conserving 
device, such as an economizer, evaporative condenser 
or water cooling tower. . . . Use of the pressure or 
flow of water from the city system as a source of energy 
is prohibited unless approved, as is the waste of water 








meter to separately register the consumption of su 
units or groups of units. 

This rule shall also apply to all air conditioning equi 
ment now in service and such installations affected sha 


be equipped to conform with this rule by not later th. 
April 1, 1942. 
Use of Water Restricted 

Rule 42B. The use of the pressure or flow of wat 
from the city system as a source of energy is prohil 
except when specifically approved by the department 

The use of water is permitted subject to such cond 
tions or reservations as the department may consider 
reasonable. 

The department reserves the right to restrict or pr 
hibit extraordinary use of water if water supply cond 
tions so require. 

Rule 42C. The waste of water is prohibited. Violat 
of this rule is subject to penalties prescribed in Sect 
734 (4)-4.0 of the Administrative Code of the City 
New York. 

The above rules and regulations are effective as 
\pril 1, 1940 and supersede present rule No. 42 





Air Conditioning Sold at Auction 


Marking what is believed to be the first time an at 
conditioning system has been sold at public auctio 
equipment of the Great Northern Hotel, which ts being 
demolished in Chicago, recently brought $1,700 unde: 
the auctioneer’s hammer. The equipment, installed 1 
1935, was purchased by the Standard Club of Chicago 
exclusive Jewish club in the midwest. 

When the furnishings and fixtures of the hotel wer« 
offered for sale at public auction, prospective buyers 
found refrigeration machines, air conditioning units, out 
lets and controls. 
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ow to Choose Economical 
uel for Heating Boilers 


By Paul R. Unger" 





OUND engineering is playing an increasingly im and the efficiency, be ascertains () 
portant part in the selection and application of the only available testing equipment ts a pr ( 
equipment for firing heating boilers. Yet much gas analyzer and stack thermometer fr vhich efficie 
equipment is bought and installed which is not of the cies can be only roughly approximated 
type most suitable to its particular application. There is comparative results with differ - ; ; 
no question but that coal, oil or gas are all excellent fuels i oes ee BT oa i ea 
. can ie aITiy aACCUTALCIYS pre ict ( ! ( irve 
for combustion in the making of steam or that with ee 7 
‘ : prbcdl ‘ t »s «it Cl Vi \\ i 
adequate planming each of these fuels can yield high : 
+ } 5 iccurately eve t mvolves e expe re cee 
efficiencies No generalization can be made as to the : ft , ; 
’ } , undred dollar \ competent, unbiased consulting eng 
proper fuel to be burned in any one boiler plant in a 
' " 6 neer shouk e retained tor this rpost ig 
given locality kach should be individually analyzed 
‘ Mants, ot course, are equipped wil tne me 
\ primary consideration in such an analysis is of oe 
. 1 : 1 It asuring 1 1e¢ n ste Ol I pet 
course the comparative cost of the various available fuels a x 
, . sonnel ce ipetent to make tie | st 
per 1000 Ib of steam generated. For convenience in - 
determining these costs, the accompanying charts have the annual tuel « stom) au : ~ 
been prepared Che dotted lines indicate the method of unMoul Steal used pr Cal . 
using the charts ure that the efficienci r ' ; 
It is essential in making an analysis of fuel costs that strated take Into acco ~ ' 
existing conditions, sucl as cost ot fuel, its heat content NOT Wik ESE Sts pia > = % he . 
veal sucl is the cos b v¢ es ¢ ee} 
*Mid-West Heat Service ( or holideve enoty fines lact 
Copyright, 1946 l P R U's iV S, \ rill i . 
- Af a, JZ 
a j ost Le ? £ 4+20/” tro? OPA or Osi > r* 


~— ore +—— 
8.00 | 4.00 














oO 
«32 


Heatinc, Pieinc aNp Am Conprrionine, May, 1940 























4 | | lige ia ‘70 | 150 | 430 | wo | a90 | aw | asoll 
+ | sae Ua, bees se ——+}+— Cast per 1000 /b Steam from and * ar , in Dol: rs_ 
a ae ee i Me | oe 
Nee 
SS Pe SS os ee ae. | | Me 
ia Ga Gl Ons Gh Oa Dl Gd Os Ltt 
20304 Nein ite die ieee feel ecanh eee eatin aie oe ee ee ed ee eee ee 
C \ | | | | 
JS \ \ jar hs - +~ t 
; YY : 
Q GS 4 
N Le 
Ss 2060 ALLL A_|_| 
we , A) 
M Aik A 4 + 4 
S 
© 00% AL VA = y | , 
: YI 
| - 7 —1——_ + + T + 
S 2 a (YA Z | PEE | + + 
y 20K 1b on | 
S AA ¢ 
K mesa | i | | | 
i VA ot 
V 2 05 cK’ ¢ | + + + + + 
Q Co" | 
t |— 4 ee ae ee ee 
U/eY rT + Tt + a + T t 
See ee el 
ales Cost of Produciv7g 
— wank eae WIth? Gas 
2S a 5 
| | | | 
/ z| | | 
| mm, 060 Q90 20 150 
Price fot 1000 cu ft tre Dollars 
systenis and variations in fuels as to Btu, viscosity, as! 
Summary of content and moisture. If a plant is equipped with a good 







































































































































































How to Choose Economical Fuel for Heating Boilers 
By Paul R. Unger 
Sound engineering is playing an increasingly important 
part in selection of fuels for firing boilers. Coal, oil 
and gas are all excellent fuels and can be burned with 
high efficiencies with proper planning. It is impossible 
to generalize about the proper fuel for any one boiler 
plant in a given lecality; each case should be individually 
analyzed. . . . . A primary consideration in such an 
analysis is the comparative cost of the various available 
fuels per 1000 ib of steam generated; the charts pub- 
lished here have been prepared to simplify determina- 
tion of these costs. It is essential in making a fuel cost 
analysis to know the existing conditions; the plants that 
do not have their own instruments and personnel for 
doing this should retain a competent consulting engineer. 
It is also important that the assumed efficiencies take 
into account all of the deviations from the norm which 
beset a plant during the year, such as cost of banked 
fires, sooty flues, lack of adjustment of control systems, 
variations in fuel, ete. ... . Costs other than those for 
fuel affect the problem, and some of these are suggested. 
With automatic firing, for example, it may be possible to 
release part of the operator’s time for other duties. 
. . .. Flexibility should not be overlooked. Where the 
firing equipment can change its firing rate rapidly in 
response to changes in the load, the actual amount of 
steam used will be less. In many localities it is of ad- 
vantage to be able to change from one fuel to another 
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combustion control system and also with a complement 
of recording instruments, efficiencies can usually | 
maintained because changes in results will be im 
diately apparent and proper corrections made. It is the 
plant which cannot afford—or whose owners and opet 
ators think it cannot afford—proper recording, indicating 
and control equipment which usually finds it difficult t 
maintain the efficiencies originally planned. This is tru 
regardless of the kind of fuel. 


Costs Other Than Fuel 


The next thing to consider is the cost of burning fuel, 
outside of the fuel cost. The following tabulation illus 


trates some of them: 


LABOR: MAINTENANCE: 
Engineer's labor costs Brickwork 
Firemen Oil burner mechanism 


Gas burner mechanism 

Stoker parts, grates and dead 
plates 

Painting and decorating 


Coal passer 
Ash handler 


Cost of unloading 


POWER: 
Ash hoists 
Coal handling (Conveyors, etc.) 
Unloading 
Oil pumping 
Forced draft 
Motors 
Gas boosters 


MISCELLANEOUS: 

First cost of equipment 

Interest on investment 

Depreciation 

Cost of fuel storage space whi 
might be released for other uses 
per year 

Cost of maintaining banked fire 
when steam is not required 

Increased steam output that ma 
become possible with the same 
boilers with a change in method 
of firing 


fans 


STEAM CONSUMPTION: 
Stoker mechanism 
Blowers 
Heating oil 
1) Coils in tanks 
2) Booster oil heaters at boilers 
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With many plants it is also possible with automatic Another factor which enters into the selection of fu 
firing to release portions of the engineer’s time for other equipment is the stability or instability of the fuel market 
duties. This does not necessarily mean that the engineer In many markets there are alternate periods in whucl 
in a high pressure boiler plant must leave the boiler liquid fuel becomes lower and then higher than ec lhe 
room. Frequently the machine shop or other general modern plant, if it is to take advantage of the lowest 
repair or maintenance work can be situated in the boiler fuel costs year in and year out, and in a lo 
room so that the engineer can be partly released for other where the shift in fuel prices makes one fuel alternat: 
duties and still be on hand to take care of any boiler higher or lower than another, should be designed to carry 
problems which may arise. all or the bulk of the load on whichever fuel is cu 
cheapest. This is not as complicated as it sounds ( 
Flexibility Is Worth Money writer has installed many plants using combinatior 
and gas burners firing over existing stokers arranged si 
There is also the matter of flexibility of operation that a change irom oil to gas might be made instant! 
which may result in a direct fuel saving not indicated and a change from oil or gas to coal in 24 hr. If the 
by the ratio of fuel costs per 1000 Ib of steam. In a combination equipment 1s designed to use pulverized 
boiler plant in which the fuel burning equipment can coal, oil or gas, an even more rapid change may be mace 
change its firing rate rapidly in response to changes in from liquid to solid fuel. Another and important ad\ 
load demand, the actual amount of steam used would be tage in equipping a plant to burn any fuel is the prot 
less than in a plant which was sluggish. tion it affords against strikes or other tie-ups affe 
We have so far tackled this problem from the angl one or another type of fuel. 
of the plant desiring to select the most efficient fuel and 
equipment for its needs. It is entirely possible (and in ae we ; 
certain parts of the United States, extremely advan Steel Mill Cleans Air Electrically 
tageous) to use more than one fuel in the same boiler lirst steel mill installation of electrostatic air cleaning 
room. In the middle west, for example, the gas com apparatus for purifying ventilating air for main drives 
panies offer low rates per therm for gas used during the and motor generator sets is being made at the Weirtor 
offpeak seasons of the year. Gas can be purchased in Steel Co., Weirton, W. Va. 
some places from April 1 to November 1 for as low as The system consists of two units, each rated at 72,000 
l.8c per therm. This may make it advisable to consider cim and involving 120 36 in. cells grouped four high by 
the possibility of using a combination of equipment to 30 wide. One smaller unit is rated at 45,000 cfm, and 
burn gas in the summer and oil or coal in the winter is made up of 76 36 in. cells four high by 19 wick 
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Air Conditioning Serves New Industry 


By A. T. Spangler* and Fred Pederson} 
EVENTEEN years ago an engineer returning 
from South America brought 11 live chinchillas 
into California wrapped in towels and blankets and 
The sudden change in 
climate had caused them to lose all of their valuable fur. 
That 1923 event started a new—and air conditioned— 
American industry 


warmed by hot water bottles. 


the raising of chinchillas. 

Of the 3500 animals to which the original group of 11 
has grown, approximately 2000 are at the home chinchilla 
1500 are 
scattered throughout the country at private ranches 


ranch at Englewood, Calif. The remaining 
Gsraef at Laurys, Pa. 


\ndes 


mountains, a region whose climatic conditions can best 


one of these is operated by R. A. 

Che native habitat of the chinchilla is in the 
be described as arid. For that reason a low relative hu 
midity is essential for the proper growth and develop 
animals. ‘Temperature conditions, of 


ment of these 


course, are equally important. The chinchilla develops a 
heavier coat during the winter season. The provision of 
proper humidity and temperature conditions at the Graet 
ranch therefore became a prime consideration, 

For best results, the conditions to be maintained in-the 
stable during the summer season are preferably 70 F dry 
bulb with a relative humidity of 30 per cent. During the 
winter an inside temperature of 40 I is advisable. In 
order to hold the initial installation cost and final oper 
ating cost to a minimum, it was decided to use equip 


*tlardner Engrg. ( 
tlrane ¢ 





Summary of 
Air Conditioning Serves New Industry 
By A. T. Spangler and Fred Pederson 


Air conditioning is serving a new industry—the growing 
of chinchillas in the United States. For best results 
to protect the health and well-being of the animals and 
their precious fur—controlled temperatures and humidi- 
ties are necessary. At a Pennsylvania chinchilla ranch, 
design summer conditions are 70 F dry bulb and 30 per 
cent relative humidity, and during winter 40 F inside 
temperature is advisable ..... Here are some interesting 
facts about chinchillas: (1) Their natural habitat is the 
high Andes mountain region in South America. ; 
(2) Chinchillas are strictly monogamous. (3) Chin. 
chillas mate at about the age of six months. Before they 
are a year old they usually have produced their first 
litter. The average pair produces from one to four ani- 
mals per litter—-and may have two or even three litters 
per year, (4) Little chinchillas are born fully de- 
veloped in every respect and are able to walk about 
within a very few minutes after birth. . .. (5) Fully 
grown chinchillas weigh from 16 to 18 ounces and they 
live eight to 10 years. (6) Approximately 150 to 
200 pelts are required to make a chinchilla coat. As 
many as 2,000 pelts may be necessary to obtain 200 well 
matched ones. ... (7) A pair of chinchillas costs $3,200. 
(8) Chinchillas require but little water—prefer 
mineral spring water for drinking. (9) The sale 
price of a short wrap or jacket will be around $30,000 
with a full Jength chinchilla coat selling at $75,000... . 
(10) Ranech-grown chinchillas require a special diet of 
processed food composed of the following—yeast, molas- 
ses, wheat, oat middlings, beet pulp, peanut and soy bean 
oil meal, corn meal, bone meal and mineralized salts 
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The chinchillas are kept in cages 


ment capable of maintaining the designed summer c 
ditions during YO per cent of the summer operati 
period. For the remaining time during which extrer 
peak conditions may exist, the temperature is allowed 
build up to a maximum of 78 F with a relative humuidit 
of 40 per cent. 

The building measures 78 x 12 ft and has an & ft ce 
ing height, and is insulated. The animals are kept in | 
cages. 

The air conditioning equipment takes the form of 
unit using a two row hot water heating coil and a s 
This unit delivers 


total of 1200 cfm of conditioned air of which 25 per cent 


row direct expansion cooling coil. 
is outside air. During the heating season the hot wate: 
is supplied from an oil burning boiler in a neighbori 
Forced circulation is used, and the pump at 


he 


garage. 
piping were sized and planned with an eye to t 
ture to take care of three additional buildings simula 
the first one. The air conditioning unit is suspend 
from the ceiling of the machinery room, and the cond: 
tioned air is supplied through a duct running across 1 

width of the stable. 

Two 3 hp air cooled cc MMpressors interconnected wit! 
oil level and gas pressure equalizer lines function during 
the summer. ‘These machines are mounted on a concret 
foundation in a space that can be closed off by remoy 
They are supplied with outside air throug 


‘| he he 


two air cooled compressors were selected rather than on 


able panels. 
a large louver and screen in the outside wall. 
5 or 7'4 hp single water cooled compressor becaus 
there is no water supply at or near the building. 

The two compressors are operated by a two ste} 
thermostat and a humidistat. The first 
thermostat controls a liquid solenoid valve and, throug 


stage of th 


the pressurestat, governs the operation of the first ma 
chine. The second machine is operated either by the 
second stage of the thermostat or by the humidistat. A 
separate thermostat controls the heating cycle and by) 
setting the two thermostats within a few degrees of on 
another and then gradually changing the settings of bot! 
it is possible to gradually taper off from one season con 
dition to another. 
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Corrosion in Steam Heating Systems 


Feedwater Treating System in Central Heating Plant 


By Leo F. Collins* with Everette L. Henderson’ 
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Fig. 33 The new feedwater ecvcle 


Ht teedwater treating system under consideration 


is in use at the Congress St. heating plant of The 


Detroit Edison Co., which plant produces annually 
about 725,000,000 Ib of steam, The old feedwater cycle 
at this plant and the development and details of the 
new cycle were described in the preceding installment 


of this series published last month he new feedwater 


| 
cycle is shown diagrammatically im F 


>? 


33 (which 1s 


ig 


the same as Fig. 28 published last month but is repro 


~ 


duced again for convement reference. ) 


Operation of the System 


Make-up water under city water pressure is forced 
through the upflow green sand zeolite softeners at a con 
stant rate as governed by venturi tvpe rate-of-flow con 
trollers. It discharges to the storage tank wherein is 
situated a float control mechanism which triggers the 
shut-off valves on the influent lines to the softeners 

From the storage tank water flows by gravity to the 
legasifier as dictated by the plant load requirements 
lhe latter is reflected by the level of a float in the storage 
space of the degasiher which operates a multiport sleeve 
alve with adjustable ports in the degasifier influent 
line.** 


Water flowing through the adjustable orifice creates a 


“Chemist, The Detroit Edison ¢ 

Professor of Chemistry. University of Detr 

Part 9 Part 1 was published in Heatinc, Piping ann Air Conpb 

NING, September, 1939, py 39-542; Part 2 in October Dt 620-62 

rt 3 in November, pp. 675-677; Part 4 in December, pp. 735-738; Part 
January, 1940, pp. 24-27: Part 6 in February, pp. 99-101; Part 


larch, pp. 159-162; and Part 8 in April, pp. 243-246 
**A second float controlled valve is also provided to admit water wit! 
1 treatment, directly to the degasifier if any emergency should arise ir 
ich the feedwater demand is in excess of that which can pass throug! 
e multiport sleeve valve at the prevailing setting. 
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Summary of 
Corrosion in Steam Heating Systems 


By Leo F. Collins with Everette L. Henderson 


Che earlier sections of this series dealt with the aspect 
of the problem of corrosion in steam heating systems in 
two general ways. Those expedients which provide more 
or less temporary relief were considered and later the 
possibilities of eliminating the basic causes and thus 
effeciing a permanent remedy were reviewed, . .. . It is 
evident from the data which have been published that 
the most comprehensive expedient which can be adopted, 
especially by district heating companies, is a reduction 
of the deleterious gas content of the steam. This, as a 
usual thing, will involve very exact control of the boiler 
feedwater treatment. Moreover, some of the benefit 
which should accrue will be lost if the heating systems 
served are not carefully designed, well maintained, and 
properly operated. .... lt is hoped that those consider 
ing the feasibility of CO, removal will obtain, from the 
experimental data presented, an appreciation of some of 
the complexities involved. Then, too, it will be well to 
remember that this phase of water treatment is so new 
that little experience has yet been obtained. For this 
reason the claims made for certain schemes are some 
times based only upon deductions. hus, those charged 
with such a development should at least have a sufficient 
technical background to judge whether or not th 
schemes proposed are inherently capable of giving th 
results predicted, . . .. The section of this paper pub 
lished last month described in detail a water treating 
scheme that has been developed in a large central heat 
ing plant to produce a steam containing not more than 
5 ppm [parts per million] of CO. and no oxygen. The 
operation, control and experience with the new method 
are discussed this month. Although the treating cost: 
are high, the authors feel that the benefits of chemically 
pure steam should more than compensate the expensé 





















The heater effluent flows by gravity to the boilerfeed 
pumps. These force the water into the purifiers (a 
carryover from a former feedwater treating scheme ) 
from which it flows by gravity into the boilers. 

The boilers are blown down continuously through a 
heat exchanger to maintain the concentration in the 
A multiple 
point conductivity meter provides a continuous record 
The blow off valves are hand 


boiler water below a predetermined value. 


for such regulation. 
operated. 

Since the feedwater is almost completely neutralized 
with sulphuric acid and since one of the operating in- 
‘ices in use at this plant is to maintain the sulphate 
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Fig. 34—Data typical of the variations which 
normally occur at key points of feedwater cycle 
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(SO,) concentration of the boiler water below 1000 
ppm (parts per million), it is obvious that the per 
centage blowdown is higher than with the old 
system. It was anticipated that this would reduce the 
alkalinity of the boiler water to such an extent that 
serious corrosion of the boilers might eventuate. For 
this reason enough caustic soda is added periodically to 
maintain the alkalinity of the boiler water within a range 
believed to prohibit serious corrosion under the prevail- 
ing conditions. 


Control of the System 


While the system has been made as nearly automatic 
as now seems feasible, there are nevertheless several 
operations which must be carried out manually. These 
include the mixing of acid and brine solutions, regenera 
tion of the zeolite softeners, determinations of the alka- 
linity of the water, both before and after addition of the 
acid, adjustment of the acid proportioning device (which 
includes also the adjustable orifice), analyses of the boiler 
water, and the feeding of caustic soda to the boilers. 
These are all performed by the plant’s personnel under 
the supervision of a chemist. No additional men have 
been added but it is felt that to insure success for such 
a system operators of better than average intelligence 
and an experienced feedwater chemist are prerequisites. 
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Table 16—Conditions at Key Points in Feedwater Cycle 
(All figures are parts per million except pH values) 





Make-vu 

eng Averace Conprrions Wirn New Sy M 
Arrer 
AppING 


Decas- To Leavy l 


Zeoure!| Actp N 
Draer inc 6| Bon 


Raw) Sort- |(Decas-| trrer 
eneD | cpver | Evecu-| avror® | Dearr- er 
| Inrue ENT ATOR 
ENT) 
Silica, SiOs i 4 1 4 ; ; } 
Oxides, FexOs & Al2Os 2 2 2 1 1 1 
Calcium, Ca 25 1 i I 1 1 
Magnesium, Mg 6 0.2 0.2 02 0.2 02 1 
Sodium & K (as Na 5 48 48 48 43 43 600 
Bicarbonate, HCOs oR OX 10 ,10 j 6 fo 
Carbonate, COs 0 0 0 0 v0 1 10 
Hydrate, OH 0 rT) v0 0 0 0 100 
Phosphate, PO. 0 0 4 4 ; ; 1 
Sulphate, SO« 21 21 86 86 79 79 1000 
Chloride, Cl 6 6 6 6 5 5 100 
Dissolved Solids 120 130 170 170 153 153 2000 
Hardness as CaCOs 8Y ; ; ; 2 2 ) 
Oxygen, Os 13 13 13 13 13 0 
COs (Free)... 2 2 50 10 10 0 
pH Valueb 7.1 1.9 5.2 6.4 64 8 0 ti ¢ 
Temperature, F 40 40 40 50 80 20 ; 
Pressure, lb per sq in 55 » 5 130 





* Contains about ) per cent returned condensate 
> All pH values were measured at room temperature. 


While no additional men have been added, the duti 
of certain operators have been expanded. In additior 
to the duties previously performed, those in control oi 
the present scheme of operation, particularly the shit 
engineers, are now required to assume the followin, 
additional duties over a normal 24 hr period: 

1) Readjust the adjustable orifice. 

2) Change acid orifices about 10 times 

3) Determine the alkalinity of the raw water at least once 
each 8 hr shift. 

4) Determine the alkalinity of the acid treated water 
each hour. 

A recorder using a glass electrode measures the p! 
of the acid treated water as it falls into the storage spac: 
of the degasifier. Insofar as operation is concerned 
this can be relied upon to show only the presenc 
free mineral acid. Under the conditions prevailing pl! 
measurements cannot be made to show directly the bicai 
bonate ion concentration. Such a recorder therefore 
a valuable adjunct to a manual titration, since it provides 
a continuous record, but it cannot be used in lieu there: 


Operating Experiences and Results 


The average conditions which prevail at various points 
throughout the cycle are shown in Table 16 and Fig. 34 
shews some hourly variations which occur at key poin 


Fig. 35—-Comparative corrosiveness of steam developed 
in same plant but containing different CO, contents 
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Fig. 35 shows the comparative corrosiveness of the steam 
(The data 
{ Table 16 were also included in Table 15, published 
ED. ) 

Tests conducted upon the degasifier indicate that ex 
Fig. 


g 
and the air-watet 


leveloped with the old and new systems. 
last month. 


ess air is being used. The curves in 36 show the 
relation found between residual CO 
The 
ind 67 F 


ndicate that air in excess of 10 cfm per 1000 Ib per hr of 


ratio effects of water temperatures between 49 


are shown in Fig. 37. The data in Fig. 36 
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Fig. 36—Effect of quantity of air passed through 


degasifier on the free CO, in the water after aeration 


water is of little or no value. This is of little significance, 


however, since the added costs for electrical energy ars 


not important lt is also clear that high temperatures 


re conducive to good CQO, removal but under the con 


htions whuicl preheating of the water would lx 


impractical 


pre vail 


National 


\ssociation testers indicate the 


Measurements made with District Heating 


rate of corrosion in the 


water line between the degasifier and feedwater heatet 


7 


s about 16 part of this line is lead lined and the 


H value of the water is comparable with that whicl 


| 
, 
persisted heretofore, troubles from this source are not 


inticipated \ careful inspection of the piping 


boilers after the first vear of operation indicates that 


corrosion has not been accentuated by 


the new method 
treatment 
The operating costs of most feedwater treating sys 


tems are usually of two kinds; those which are fixed 


treated and those 


hich vary almost in proportion to the amount of water 


regardless of the amount of water 


eated. The attendant labor, for example, is in the 


Table 17-—-Comparative Annual Operating Costs (in Dollars) 


of Feedwater Treatment 


i) Sy ‘ \ y S 

i r xed regar f water 
eated 
Labora 006 1318 
Miscellaneous 40 15 
ts which vary with tl totw rtr ted 
Salt 1059 106 
Sulphuric acid 530 R41 
Phosphoric acid (754 472 215 
( austic soda (flake None 4S! 
Wash water 150 e.. 
Water treated, 1000 Il 666,376 476.000 
Total cost per 1000 I! £0 0048 0 OR 
Does not nclude time ia eTvising che ist 
Average for heating seasons 1931-32, 1932- 1933-34 
Fk.stimated— mostly laboratory supplies 


Data cover September 1, 1938, to April 30, 1939, inclusive 


te Following are the lb of chemicals used per 1000 f water 
system—salt, 0.64; sulphuric acid, 0.039; phosphoric acid, 0.00¢ 
water, 5 New system—salt, 0.64; sulphuric acid, 0.077; pl 


acid, 0.006: caustic soda, 0.028: wash water, 55 
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~] 1,;] 
lormer class, while 


ital charges and maintenance expense, while oby 


part ol the 


chemical costs are in the latter. | 


overall costs, cannot well be include ( 


“standards” maintained vary so widely that wher 


parisons are made between plants erroneous conclusion 


are sometimes drawn In the present case these 
not be included for at least two reasons (a) the syster 
is relatively new and has therefore required littl 
tenance; (b) it was designed largely as an expe el 
and economy was probably not viven the consider 
it normally would receive 

These features should be kept u ind whet 
ing Table 17 and when comparing these ta with thos 
lor any other system 

The cost of treatment with the new syste 
siderably higher than with the old syste: Wit esp 
to labor costs, the man-hours required 1 ontt é 
more exacting svstem necessar1| increased ~ ( 
additional men were added. however. this did not increase 
the overall plant operating costs. The 
and wasl water were higher | il tm er] ‘ ( 
cost of phosphor cid Was el ¢ ( 
icts should be kept u ahh ( Y ( ( ‘ 
| is als cle ir the cost you c ( ‘ 
the plant load were Ingher ai e continuou 

Conclusions 

S1TLice experience wit! t he new feedwater tre; 
method is limited to only one seasor operation thi 
conclusions drawn must be conservative It is ft 
ever, that unless son sé a 1 ny if? 
eventuates, the practicalnlity ot the schene will ive 
been established While careful and intelligent 1M 
vision is required, this would be true al 
designed to meet the exacting require 
considered desirable 

Although the treating costs are ol t is telt the 
efits wl ic] should accrue trom the use ot a stea \ 
Ss as pure chemically as moder mence knows 
produce (commercially) will more than compensate 


the additional operating expense 
While space precludes the possililit enumet ‘ 

ill those who, in one way « noth ollaborate 

these studies, the authors wish to acknowledge, n 

theless, the co6peration so generously giver \n ex 

tion is |. H. Walker of The Detroit [Edison | 

most capable counsel has been of inestimable valu 
{Concluded | 
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19. E. Naumann, Beobachtungen ueber Korrosionen in Niede: 
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New Features for World’s Fair Air Conditioning Exhibit 
By J. Ll. Lyle* 


\ “human furnace,” atmosphere-testing canaries and 
a “cold dog stand” are among innovations in_ the 
“Weathermaker’s Wonderland” exhibit at the 1940 New 
York World's Fair. Designed along popular lines, the 
exhibit will dramatize the workings of air conditioning 
by comparing the human body, the most efficient air 
conditioning machine ever devised, to man-made 
weather. The “human furnace,” highlight of the ex 
hibit, is a huge, glass enclosed heat chamber which will 
measure the amount of heat given off by the human 
body. A gage will record the human “heat wave.” 

Another feature of the exhibit, designed to show how 
dirt and foreign matter is filtered out of the air through 
air conditioning, will be a glass enclosed bird cage, 
divided into two sections separated by filters. Dirt and 
dust will be introduced into one section. This same air 
will be drawn through filters into the bird compartment, 
where, in the clean, pure air three English canaries 
will enjoy their stay at the fair. 

The exhibits will be explained in an entertaining, 


15 


*President, Carrier Corp. 





Summary of 
New Features for World’s Fair 
Air Conditioning Exhibit 


By J. I. Lyle 


When the New York World’s Fair re-opens May 11, many 
new exhibits will be on display. In the “Weathermaker’s 
Wonderland,” for example, there will be a “human fur- 
nace” exhibit to measure the heat given off by the human 
body, a display of the effectiveness of filtering air, a foot 
cooler—or “cold dog stand”—for weary fairgoers, a mois- 
ture collector which will record the humidity removed 
from the air, a display explaining the refrigeration cycle, 
one showing the effect of moisture on hygroscopic ma- 
terials, and many others. .... Wednesday morning, May 
29. is to be “heating and air conditioning day” at the 
fair. and a session of the convention of the Heating, 
Piping and Air Conditioning Contractors National Asso- 
ciation will be held on the fair grounds on that occasion 
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Affected by Velocity, Industrial and Engineering Chemistry, Vol. 2 LN 
September, 1931 

22. R. Stumper, Korrosion und Metallschutz im Dampfkraftlx 
I'l. Korrosion 1 Vetallschut Vol. 9, pp. 231-239, 193 

23 E. B. Shinman, Return Line Corrosion, Power Plant / 
Vol. 36, June 15, 1932. Consideration of main causes of pipe } 
sion, most important of which is oxygen; deaeration of feedw 
steam heating; large size, steep pitch and proper trapping essent 
tecting return lines by feeding oil. 

24 F. N. Speller, Corrosion, Causes and Prevention, 
Book Le 

2 J. W. Shipley, I. R. McHaffie, and N. D. Clare, Corros 
in the Absence of Oxygen, Industrial and Engineering Chemistr \ 
No. 4, April, 1925. Discusses and gives values for corrosion r 
aqueous solutions buffered at pH values between 5.0 and 10.0 

26. W. R. Whitney, Corrosion of Iron, Journal American 
Society, Vol. 25, pp. 394-406, 1903 

27 R. E. Wilson Mechanism of the Corrosiot Iron $ 
Natural Waters and the Calculation of Specific Rates of ( 
Summarizes the work of other investigators and analyzes tl r 
relations of the reactions governing corrosior , 
Engineeri» Chemistry 15, pp. 127-133, 1923 
min lecture by air conditioning engineers The ent 


interior of the “Igloo” was ripped out and made oy 
for the new exhibits. The “Aurora Borealis,” whi 
played on the inside of the building's dome last y 
will be flashed upon the exterior of the five story, 
shaped structure in 1940. 

A foot cooler, or “cold dog stand,”’ will be an inn 
tion for foot-weary fairgoers when the exhibit opx 
on May 11, while a humidity fed fountain will be anot 
newcomer. 

A “moisture collector,” showing how water 
“wrung” from the air you breathe, will be anothe: 
play portraying to the lay mind the functions of air cor 
ditioning. The total amount of moisture extracted f 
the air will be registered, hour by hour, on an indicat 
which will also show the total moisture extracted fro 
day to day at the “Igloo.” Drops of water will 
counted by the machine as they condense from the coil 
of the air conditioning system supplying the buildi 
with conditioned air. 

The “refrigeration cycle,” showing a cross-section 
a refrigeration machine in «°n, will be anothe: 
play. 

At the over-sized “steam kettle,” visitors will witnes 
another interesting experiment showing the effect 
changes of humidity on various materials. <A _ blast 
live steam is first permitted to pass through a chamlx 
which cools the steam but allows the moisture to pass 
through into a bell jar containing three materials pat 
ticularly sensitive to humidity. The moisture mak 
these substances curl and twist. Then the steam 
diverted through a chamber containing cooling coils sit 
ilar to those used in air conditioning systems. Thi 
steam condenses rapidly and pours into a glass aquariun 
in which tropical fish are swimming, and the dehumidifi 
air passes over the materials, making them straighten ou 
exactly as they were before the moisture hit them. 

The exhibit attracted 2,729,909 guests last year. 
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The Psyehrometric Chart 
Its Application and Theory 


By William Goodman’ 


UBLICATION of the text of this series on t psvchr 





l . ‘ « rs ire¢ LL ‘ 
metric chart was completed last month: with this issue. we follow wD mat 
begin publication of the appendices, which show how th O68 
various equations presented in the text are derived 
Some of the tables of end points for wet bulb lines for variou 
barometric pressures have already appeared; additional ones a Appendix 3 
presented this month and more will be given in later installments S t ( 
’ ‘ Wee Ra | 
Appendix 1 ' 
Proof that Equation 4 of the Text is the Equat i 
Straight Line on the Psychrometric Chart 
Equation 4 of the text may be writter 
wz ‘ 
fu) } epresent the hi al « thalp) in il solute t . » 
the i lea ne the ce litioning arn. ; ¢ ‘ thy ‘ 
mperat 
Equatt ! 1 ma\ he rewritten is ct wi 
Inasmuch as /y and correspond to the initial stat f tl [2] 
ur, they are constant Now if @ is also constant, [2] above Hey . 
evidently the equation of a straight line or i irt whose ¢ | 
nates are the variables fh and x% Consequently, all of the point 
representing the final state of the air must lie on a straight 1 
Appendix 2 , 
Derivation of Equation 7 of th ext t 
Equat of the text is 
cl i t > 
1 ; Fig. 34— Illustration showing change in 
enthalpy along a line of constant wet 
quat , the text 1s ‘ . bulb temperature Distances and angles 
( WwW. ch ent between lines are exaggerated for clarity 
[> .. aol 
Symbols Used 
7 
‘ :; + 
i ! tre 
Substitute [1] into [3] val 
, }; ’ aly | 
1s ! sture 
q { t t ‘ 
y ** ‘ : 
l Is 
iia i , 
This is equation 7 of the text The approximate torm ol I tut rat 
s equation 1s obtained as follows \s shown im the irticl byay! tormneratiueyr | 
ew Tables of the Psychrometric Properties of Air-Vapor Mi» ‘ eat + S 
res, HEATING, PrpInc ANp Arr COoNnpDITIONING, January-le! the te 
uary, 1938, tery erature 
7 . » [= 
h. 1061 + 0.451 Res shines 15] temperature 
For moderate temperatures, the value of 0.45¢ is small con ‘ moisture ; 
ndence @ ; } 4 
*The Trane Co Member of Board of Consulting and Contributing 
litors midit ‘ 
Part 12. Part 1 was published in Hratinc, Pirrinc ann Arr Con : 
NING, Tune, 1939, pr 357-860: Part 2 in Tuly. pp. 421-424 Part ¢ ‘ f i] P 
August, pp. 485-487; Part 4 in September, pp. 549-551; Part i Subscript refers to the initial 
tober, pp. 613-615 and p. 617; Part 6 in November, pp. 671-674; Part , 
n December, pp. 749-752; Part 8 in January, 1940, pp. 6-9; Part 9 and subscript “2” re ‘ id S oan 
February, pp. 107-110; Part 10 in March, pp. 171-178; and Part 11 ir ' 
ril, pp. 239-242 
Copyright, 1940, by William Goodman 











. r 
Heatinc, Prpinc anp Am Conprrioninc, May, 1940 303 
































SaI9; 


Nm io wot 


L272} | 
P44 

£6 
26 

| 2 
06 | 
; i} 


—_—* 


P9LFO00 


0829000 


+ 





22500000| PZEPOOTD 





£00 

















’ ° 9 %© 
orm ——— ye - x<- x - 
is 
kN ‘ ‘ 
_ \ ¥ \ 
\ 
} _ ‘ \ \ 
EEE EEE nS ~ ~ ~ 
i 
’ \ \ ~ ‘ “ 
\ 
N\ \ \ . 
A ‘ \ \ 
\ ‘ ‘ \ 
- 
£ = ~ — = ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
r 
« 
« \ ‘ \ \ 
i” \ 
s | . . . 
4 
. \ » » 
> » * » 
a \ 
> ay gn nant ee == * 
. 
h . \ 
v 
4 \ . 
\ \ = 
. ~ ~ ™ ~ ™ “ ~ ~ ~ ~ os at - * 
¥ * , ~ 
\ _—-* - iN ~ } o~~—+4 + 
ee eS at 23, ; . 
q ae =. on oe cee t oe ; ~~ X 
2. . ‘ »s bg T\ ’ * ‘ a <7 + + , 
. m* KR SE A I EN , =e Sass 
i y , | > } ~ os ." * ’ 
“I ; = , = * } } nw ie LS. * i. ~ 
vw Nk > Se a i: Y > —— i m « + 3 
; + +> ‘ ‘ “ $ s+ ‘ ? 
> Ly \ = ta ‘am DAI N Od 
$ € % 5 
* ay 8 


Chart F—-This chart is to be used only for the normal barometric 
pressure of 29.92 in. of mercury. Lines of constant wet bulb 
temperature are shown instead of lines of constant enthalpy. 


moisture added to the air is positive. However, if the moistu 


is in the form of ice, the enthalpy of which is negative, the 


& 


from equation 3 there must be a decrease in the enthalpy of an 


iir-vapor mixture along a wet bulb line drawn for ic: 


Appendix 4 
Slope of Lines of Constant Dry Bulb Temperature 
rhe enthalpy of an air-vapor mixture is 
h 0.24t + wh, ; ! 
Ditterentiating [1] with ¢ held constant gives the slope of 


line of constant dry bulb temperature as 


Now writing equation 4 of the text with hj h, and w 


/] /l 





Summary of 
The Psychrometric Chart 
Its Application and Theory 


By William Goodman 


Publication of the text of this series on the psychrometric 
chart and its application and theory was completed last 
month. Therefore, the appendices are now presented: 
these show the derivation of the various equations which 
Additional tables of 


end points for wet bulb lines for various barometric 


have appeared in the text sections. 


pressures are also given this month; some of these tables 
have been published previously and more are to appear 
later. The last of the psychrometric charts appears also 
with this installment; it is for the normal barometric 
pressure of 29.92 in. of mercury, and has lines of constant 
wet bulb temperature rather than lines of constant en- 
thalpy . .. .. The series of which this installment is a 
part has included new psychrometric charts for the low. 
medium and high temperature ranges, discussion of the 
theory underlying them, and instructions and supple- 
mental data for solving problems encountered in practice 
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Slopes of wet bulb lines correspond to enthalpy of ice. For wet 
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bulb lines over subcooled water see Chart 
p. 109, February, 1940, Heatrine, Preinc ano 
Li tte tial | 
“A 
| { i> ' t t ‘ 
stant hulb tempera » let 
Substitute [6] int 
hy 
Theretore, the slom fa ‘ 
‘ Oo the 1 rometl 
the vap mixed with the ai 
Now 
LO - 
Ack ding! 17] nay also he \ tte 
1061 + 0.45 
[ al bulb ten perature of ii ! 
(7 e ntl 7) 
Air Conditioning Primer 
[An Air-Conditioning Prin l \ Bt 
by William Hull Stanglk st er 40 
n., clothbound Publishes Met 
f2nd St., New York, N. ¥ Price, $2.50 
This new book is well amed 
written in clear and understandable 
many useful sketches to explaim tl il 
! allt conditioning The nrst part t 
and the second part t application il 
gives a great deal of useful data ar the 
metric chart inserted 
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Old Cooling and Ventilating System Converted to 


Up-to-Date Air Conditioning 


By Henry W. Moore* 


\ST summer the Busse & Borgmann Co., 50 year 

old Cincinnati funeral directors, completely mod- 

ernized the air conditioning system in their Cen- 
tral Parkway home. The work included installation of 
mechanical refrigeration equipment for the existing cool 
ing and ventilating system, and self-contained air condi- 
tioning units in two rooms not served by the old duct 
system. 

When the contractor approached the owners in an 
effort to interest them in improving their air condition- 
ing, he met with great skepticism. Busse & Borgmann 
stated that two previous attempts had been made, they 
weren't at all satished with the results, and hence were 
dubious about making any further investment. They 
have since stated that they are well pleased with this 
additional investment. 

The space originally served by the duct system com 
prises two funeral service parlors having a total area of 
2200 sq ft on the first floor of the two story building. 
The building is long and rambling and resembles in ap- 
pearance a country club. When the changes were being 
considered, the funeral directors stated that they wished 
also to air condition the two family rooms, each with an 
approximate area of 300 sq ft, and an office of 325 sq ft 
area. These three rooms are also on the first floor and 
it was desired to connect them to the existing duct sys 
tem if practical. Furthermore, the owners wished to cool 
the 1350 sq ft casket display sales room on the second 
floor. 

\fter considerable thought, it was decided to install 
self-contained summer conditioning units in two rooms 
because it was impractical to extend the duct system to 
these spaces; this greatly simplified the over-all prob- 
lem. A 34 hp air cooled, self-contained room cooler was 
installed in the north family room on the first floor, and 
a 5 hp self-contained water cooled unit was ‘nstalled in 
the display room on the second floor. 

The air supply system for the two main service rooms 
was originally a straight ventilation system, and later a 
well had been dug and water cooling coils installed in the 
air stream, the 58 deg well water being pumped through 
the coils. Neither of these systems had cooled the build- 
ing properly. This existing duct work was utilized for 
the present system. A run-out was provided and a regis- 
ter installed to supply air to the office space. A return 
duct made of prefabricated asbestos material was run 
from the first floor to the air mixing box on the supply 
fan inlet. This duct now draws all return air from the 
south family room and thereby serves to maintain proper 
air conditions in that room without it being necessary 
to supply any air directly to the room. 

The attic is the fan room. (We are at a loss to un- 
derstand why this hot location was chosen originally, as 
it seems that it would have been much better had the 


*Manager, Air Conditioning Engrg. Dept., Bimel Co. 
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Summary of 





Old Cooling and Ventilating System 
Converted to Up-to-Date Air Conditioning 
By Henry W. Moore 


There are often opportunities to utilize existing ventilat- 
ing equipment when it is desired to install an air con- 
ditioning system. At the Busse & Borgmann funeral 
home in Cincinnati, for example, there was a duct system 
originally installed to which water cooling coils were later 
added. Water for circulation through the coils was ob- 
tained from a well, but as the quantity of water available 
was inadequate most of the time. conditions in the oceu- 
pied space were not satisfactory. .... . When air con- 
ditioning was installed last summer, the existing duct 
work was utilized and a 10 hp condensing unit was put 
in to furnish refrigeration. The well water is used for 
condensing, and if not sufficient, an automatic water 
valve supplements it with city water. ..... The system 
is so controlled that if the well water alone will do the 
cooling job it is used, and if mechanical refrigeration 
is needed, the compressor will start; in mild weather. the 
fan alone can be operated for air circulation and venti- 
RN 2 0 2 a8 Because it was impractical to run ducts to 
part of the space, a self-contained, air cooled condition. 
ing unit is used in one of the first floor rooms and a self 
contained water cooled unit serves a second floor room 











cooling equipment been situated in the basement. ) 
fore last summer's changes were made, the supply blow: 
merely drew the hot air from the attic and blew it throug 
the duct system into the rooms below, the air passing 
through the well water coils enroute. The coils did on! 
a small amount of cooling, as an inadequate suppl) 
water was available most of the time. Hence the 
that was distributed into the service rooms prior to t 
installation of the mechanical refrigeration was not ver 
cool and, naturally, the parlors were not comfortable 
hot weather. No outside air was provided for the s\ 
tem and the return air was merely taken up the stairwe! 
through the second floor to the attic. 

There were two blowers in the attic connected to t 
one duct system to the parlors. One of these fans w 
for supplying air as mentioned above, and the other 
exhausting air (when so desired) through the fan duct 
system. Automatic dampers had been installed and could 
be easily shifted so that the old arrangement was eith« 
a supply or exhaust system. The modernization wor! 
included disconnecting the exhaust blower from the par 
lor duct system. 

The duct connecting the exhaust blower to the outsid 
was left intact so that the blower can be used as a! 
exhaust fan for ventilating the attic in the future, if t! 
owners wish to do so. The air mixing box referred t 
above was installed on the supply fan inlet. This mixing 
box was connected to a duct from a window to intr 


+ 





{ 


duce outside air to the system, as well as being connec 
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the return duct. Permanent, washable type steel ai 

lters were installed in the mixing box, as there were no 

r filters on the original system. The air mixing box 
nd the fan were thoroughly insulated against the high 

mperature of the attic. The supply duct was already 

isulated, and since the return duct was made of an 
nsulating board material, it was not necessary to insu 
ate that. 

A 10 ton “Freon” direct expansion evaporator cooling 
coil having four rows of tubes in the direction of ait 
flow was installed on the leaving air side of the water 
oils. Thus the water coils became precooling coils. The 


hp watel 


lirect expansion coils were connected to a 10 
cooled condensing unit which was situated in the garage 
on the first floor level. Water from the deep well, when 
available, is run. through the condenser. If the well 
water is not sufficient for purposes, an auto 
matic water valve automatically allows city water to flow 
to the condenser in sufficient ‘ality to supplement the 
well water. 

The main system is controlled by means of a two 
step thermostat in the south family room beneath the 
return air grille The first step of this thermostat starts 
he pump and the cooling by means of the water coils; 

necessary, the second step of the thermostat enet 
gizes the compressor motor and starts the mechanical 
refrigeration. ()f course, in nukl weather, the fan alone 
can be operated for air circulation and ventilation, wit! 
out using any refrigeration. 

The installation was completed August 15, 1939 
\bout two weeks later, the temperature in Cincinnati 
eached 102 deg and the owners reported that during 
that time excellent results were obtained when the pat 


lors were crowded for funerals. 


Iwo self-contained summer air conditioning units were installed 
for two of the rooms because it was impractical to extend the 
duct system to these spaces: this greatly simplified the over-all 
problem. A *4 hp air cooled unit is used for the first floor family 
room and a 5 hp water cooled unit serves the display room on 
the second floor. The main system is controlled by a two step 
thermostat, the first step governing the pump and the well 
water cooling and the second step the mechanical refrigeration 
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Oxy-Acetylene Welding Procedure for 
High Pressure and ‘l’emperature Piping 





Welding pipe using continuous preheat 


XY-ACETYLENE welding of carbon-molyb 
denum piping for high pressure, high tempera 
ture service was the subject of a two-part paper 

presented at the 40th annual convention of the Interna 

tional Acetylene Association held last month in Milwau 
kee. The first part was prepared by R. M. Rooke* and 

I’, C. Saacke*, and covered laboratory development of 

a welding procedure. The second part was devoted to 

its field testing and application, and was presented by 

\. N. Kugler. 

The laboratory development paper reviewed the inves 
tigations of a program which preceded recommendation 
of procedures for this welding process. Development of 
suitable welding rod, determination of satisfactory weld 
ing techniques, and experiments with various methods of 
both preheat and post-heat were described in some de 
tail. The “discussion of results’ with which the authors 


concluded their paper was as follows: 


Che principle, mvolved in the thermal treatment of carbon 
molybdenum alloy steel welds are no different from those ap 


plicable to the majority of low alloy steel weldable materials 


[he methods ef heat treatment can be divided into three classes 


preheating, concurrent heating, and post-heating The thermal 
treatments, of course, may be modified or omitted at the discre 
tion of the engineer in charge or the designer when backed by 
process and operator qualification tests 
Preheating—In th ASTM 206-3817 
| 


carbon-molybdenum alloy steel pipe, it is demonstrable that sepa 


oxy-acetylene welding of 


rate preheating as a means of preventing cracking of the weld 
The nature of the 


low 


or base metal is entirely unnecessary 


oxy-acetylene flame creates gradual temperature gradients, 
thermal stresses, and permits the application of the welding flam« 


to the steel surface with little danger of cracking. On the other 
hand, the use of separate preheating in the application of 
oxy-acetylene welding to carbon-molybdenum steel possesses 


*Annparatus Research and Development Dept., Air Reduction Sales C« 
*Mechanical Engineer, Applied Engrg. Dept., Air Reduction Sales Cé 
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Summary of 


Oxy-Acetylene Welding Procedure for 
High Pressure and Temperature Piping 


Oxy-acetylene welding of carbon-molybdenum piping for 
high pressure, high temperature service was the subject 
of a two-part paper presented at the International Acety- 
lene Association’s convention last month. The first part, 
by R. M. Rooke and F. C. Saacke, covered laboratory 
development of a welding procedure, and the second part. 
by A. N. Kugler, was devoted to its field testing and 
application. This paper is abstracted here, and excerpts 
of the particularly important sections of the discussions 
are given. .... Based upon the work, a “process specifi 
cation for oxy-acetylene fusion welding of carbon 
molybdenum steel pressure pipe lines” was prepared as 
follows: Base Material: The base metal shall conform to 
American Society for Testing Materials specification 
serial designation A206-38T. . . . Process: The welding 
shall be performed by the oxy-acetylene process. . . . 
Filler Metal: The filler metal shall be carbon-molyb- 
denum oxy-acetylene welding rod. . . . Welding Groove: 
The welding groove shall conform to details as shown in 
Fig. 1. The same welding groove shall be used for ver- 
tical and horizontal pipe welds. When it becomes neces- 
sary to bevel pipe in the field, machine guided oxy- 
acetylene torches shall be used. It shall not be necessary 
to provide a land or shoulder on these joints. ; 
Cleaning of Welding Groove: Prior to welding, the 
edges of the pipes and the surfaces adjacent thereto shall 
be thoroughly cleaned of all scale, rust, grease or oil. 
A thin film of linseed oil will be permitted for the 
preservation of machine tool beveled surfaces, 
Welding Equipment: Welding torches of an approved 
type shall be used. Sizes of welding tips to be employed 
shall be as shown in Table 1. . . . Nature of the Flame: 
The flame used for welding shall be neutral ranging to 
a slight excess of acetylene. Method of Welding: 
The method of welding shall be “forehand” or “back- 
hand” as the position of work indicates most expedient. 
Number of Layers and Method of Deposition: The 
number of layers of weld metal shall be as shown in 
Fig. 2. The size of welding rods to be used shall be 
substantially as indicated in Fig. 2. For horizontal pipe 
rolling welds and for vertical pipe position welds, each 
layer shall be deposited in a continuous circuit of the 
pipe. When vertical pipe position welds are in difficult 
position the method of deposition of layers may be 
varied but shall conform substantially to that given below 
for horizontal pipe position welds. For horizontal pipe 
position welds each layer shall be started at the top center 
line and progress downward to the bottom center line. 
It shall then be restarted (exercising proper precautions 
to insure fusion at this point) at the top center line and 
progress downward, on opposite side, to bottom center 
line where it meets and is fused with previous deposit. 
... Cleaning of Weld: Each layer shall be wire brushed 
for removal of loose scale before laving down next laver 






































distinct advantages that make it advisable to continuously pre! 
the base metal ahead of the welding flame for the highest qual 
of work on the heavier wall thicknesses 


The deposition of weld metal with ln 





Concurrent Heating 
ductility is governed by the time, temperature, and workit 
conditions when molten. The less that weld metal is overheat: 
and the quieter it is deposited, the greater will be the ductility 
With a single torch, the same tip does both: the welding a 
preheating of the pipe As the welding heat is cut down 
secure more sound weld metal, the pipe preheat suffers 
the tendency is to secure a weak bond. The proper balat 


iT 


between welding and preheating may be obtained with s 
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s for standard weight piyx \s the wall thickness increases 
wever, the pipe needs more preheat lt sufficient heat is used 
a single flame to provide for continuous welding, the wel 


tal is usually overheated and of mediocre ductility 


weld metal to be deposited quietly without overheating 


use of a smaller welding flame, the pipe must be preheated 


} 


ver continuously during the welding from a source other tha 


welding flame, or the welding flame must be applied inter 
ittently to the pipe walls as a preheating flame during the cours« 
the welding operation Chis preheating, to distinguish it fron 
y heating of the base metal prior to the application of tl 
r | 


elding fame, is termed “concurrent heating.’ 


It is not meant to inter that concurrent heating in th 


W thict 
thicknesses Over In. IS nNecess 


xy acetylene welding of wa 





Field test: Oxy-acetylene welding, 14 in. OD 
by 0.75 in. wall carbon-molybdenum pipe joint 


as with the requisite experience a good operatol can still secure 


strong ductile weld metal tree from troublesome porosity or i 


clusions without any concurrent heating Wherever possible, 


however, a heating torch with a single or multiflame tip should 


be set up to maintain a separate preheat directly in advance of 


the welding flame, whether operated manually or semi-auto 
matically. This concurrent heating improves the speed of welding 
at the same time as it improves the quality 

Post-heating—Since early in 1935 it has become increasingly 
evident that alloy steel weld metal, when deposited with the 
oxy-acetylene flame, should have the original cast structure 


t operation following the completion 


refined by a heat treatme: 
of the weld. The grain refining effect of the multilayer deposition 
of weld metal is not quite satisfactory for optimum results as 
the upper layer of weld metal is not so fine grained as th 
remainder of the weld 

The ideal treatment appears to be a 1500 F furnace anneal, 
but as this is oftentimes impracticable due to lack of available 
and economically operable equipment and as it is often unsatis 
factory due to a reduction in ultimate tensile strength, it is 
recommended in view of the results of weld tests that the weld 
ifter completion be normalized by being heated above the critical 
and allowed to cool slowly in still air. 

Chis normalizing treatment may be accomplished in two way 

rst, it may result from a progressive pass of the welding torc! 


mind the pipe Thus, after the welding is completed, the entire 





ld is reheated to temperatures above 1600 F by heating the 


e of the weld to at least 1750 F in a continuous circum 


rential traverse with the torch starting at the end of the last 


layer of weld metal. Second, the weld may be allowed to cox 
ntil the entire weld has cooled below the critical temperatur: 
below a red) after which it ts reheated uniformly to 1600 | 


| then allowed to cool slowly in still air 


Che difference between the two methods lies in the uniformity 
th which the welds are normalized. A progressive normalizing 
ss with the welding torch oftentimes does not give as uniform 
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C(AVOCCTIUN Pas Welding rod l Line 
procedure Results of tensile re bye rest t¢ 
' -— , , 
and nick break tests cre iD { 
requirements ire read! exces ‘ 
hanner under discuss La 
. ] . no | ' 
pac Values am irdness rea { 
ind heat-attect« reas 
\ process spe cath ‘ ‘ 
ny ol carbon ] {) v bce 1) er | ee 
presented clu ny such matte ‘ ( 
' + 4 , 
welding rod, beve preparatiol il SI Z¢ 


Che value of stress relievin 


mended methods described, incl ling re 
oped method designated as “short tim 
Results of sucl post heating were 
rormance witl present requirements 
paragraphs are excerpts ( tne parm 
he ope sing | et putt nit t ‘ 
Siri] I mer Was s LmMOst ¢ I ( 
eparal comprenende WJ 37 ( 
wat ‘ thout the sua , ern 
the jomts were prepared by machine 1 reve 
machine torcl cutting Che multilaver wel Ing te I ui 
was employed exclusively with but the one g 
heation of thinner layers. On rolling w 
entirel\ acceptable to employ lavers t ( 
On position welds it was found desirable undet 
adverse conditions to resort e1 
Continuous deposition of ive ere! ( 


welding 


lhe following rod sizes have been found to be de 
able for the various thicknesses welded under the givet 
conditions: for rolling welds the first lave 
made with the g in. diameter rod and the intermediate 
layers up to in. thickness with ,* in. rod nterm 
ate lavers above yy 1n thickness should be 1 cle 


in. rods and the final layer is best made with thx 


rod. On position welds the first lave r ( 
wit] s in. rods and the intermediate 
with in. rods 
In addition to the field tests. one s 
] Loe | +] 11 | 
been Compl ed in €C nNuadie-wesi i ‘ 


al L800 Ib pet sq im. and 900 F. and involve thre 


ing sizes of pipe: 2 in. by 0.438 in., 3 i y OS 

ind 4 in. bv 0.674 in This piping stalls 
service to a group of heaters. Multil r welding « 
pioving three lavers of weld meta Va st ( 
SIZes ot pipe Lhe work Was pertorn 1 wt det 

held difficulties and involved all t tiv sual tv 
joints. Otress relhleving was acco plishe 

lene torches heating the joints uniformly to a t 


s09 

















and immediately upon reaching that 
covered with asbestos 


of 1400-1450 F 
temperature the joints were 
blankets or paper and any open ends were 
The stress relieving temperature was checked with a 
pyrometer. This project was installed by the owner’s 
forces and no attempt was made to rush the job. The 
production data were obtained during the 


plugged. 


following 
course of construction : 

3 in. position weld 50 min plus 5 min for stress relief 
3 in. rolling weld 40 min plus 5 min for stress relief 
2 in, position weld 40 min plus 4 min for stress relief 
2 in. rolling weld 30 min plus 3 min for stress relief 
The daily production rate averaged eight 3 in. or ten 
Under test conditions and in approximately 
failures of any nature 


2 in. welds. 


one year's operation no leaks o: 
have developed. 

\dditional data, although admittedly incomplete, have 
heen reported from several points. An 8 in., 0.625 in. 
wall carbon-molybdenum pipe was welded in 112 hr (roll 
weld) and stress relieved at 1400-1450 F in 17 min 
This joint required 8O cu ft of oxygen, 
Post-heating 


with two torches. 
70 cu ft of acetylene and 2.75 |b of rod. 
consumed 45 cu ft of oxygen and 38 cu. ft of acetylene. 
(Other reported data include 2% hr for welding 105¢ in. 
by 0.718 in. wall pipe and 3 hr for 14 in. by 0.75 in. 
wall pipe. It should be appreciated that this information 
is an insufficient basis for estimating purposes 


Specification Prepared 


Rased upon the field tests and applications, a “Process 
Specification for Oxy-acetylene Fusion Welding of Car- 
hon-Molybdenum Steel Pressure Pipe Lines” has been 
prepared which is given herewith. 

Base Material: The base metal shall conform to American 
Society for Testing» Materials specification serial designation 


\206-38T. 





Process: The welding shall be performed by the oxy-acety] 


pt ocess, 
1 


Filler Metal: The filler metal shall be carbon-molybde: 
oxy-acetylene welding rod. 
Welding Groove 


as shown in Fig. 1. 


The welding groove shall conform to det 


The same welding groove shall be used 
vertical and horizontal pipe welds. When it become neces 
to bevel pipe in the field, machine guided oxy-acetylen 
shall be used. It shall not be necessary to provide a la: 
shoulder on these joints. 

Cleaning of Welding Groove: Prior to welding, the ede 
the pipes and the surfaces adjacent thereto shall be 
\ thin film of linse« 


thyyoor 


cleaned of all scale, rust, grease or oil. 
will be permitted for the preservation of machine tool bey 
surfaces. 

Welding torches of an approve 


Sizes of welding tips to be employed shall 


Welding Equipment 
shall be used. 
shown in Table 1. 

Vature of the Flame The flame used for 
neutral ranging to a slight excess of acetylene 

Vethod of Welding: The method of 
“backhand” as the position of work indicates 


we Iding 


welding shall be 


hand” or 

expedient Definitions—Forehand welding is that met! 

welding in which the torch flame and welding rod are 

posed that the flame points ahead in the direction 

Backhand welding is that met 
| 


of welding in which the torch flame and welding rod 


and the rod precedes the flame 


disposed that the flame points back at the completed wi 


envelops the molten puddle, and the rod is interposed bet 
flame and puddle. 
Vumber of Layers and Method of Depositio Phe 

of layers of weld metal shall be as shown in Fig. 2. The 
of welding rods to be used shall be substantially as indicate 
Fig. 2. For horizontal pipe rolling welds and for vertical 
position welds, each layer shall be deposited in a co 
circuit of the pipe When vertical pipe position welds ar 
dificult positions the method of deposition of 


varied but shall conform substantially to t 


[Concluded on p. 312] 
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Up to 8" Thickness 
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Rod Sizes, in lnches, for Layers 


Roll Welds 
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for Barometric Pressures from 


By William Goodman* 
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Humipiry 


) 0OO11G61 
0001229 
0001 302 
0001378 
0001459 


0001542 
0001632 
00017 2¢ 
0001825 
000192 


» OOO203 
0002152 
0002270 
0002398 


0002529 


GOO 2608 
OOO2814 
0002968 
0003128 
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Oo0034 
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0004456 
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0004964 


) (ARIS 4 
O0060D> 1 
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0007 354 
0007714 
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OOOR 48S 
0008903 


0009 326 
o009 1 
001024 
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} OO1176 
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001543 
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001685 
001762 


001841 
001923 
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002284 
002385 
00248 
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002943 
003066 
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003920 
004082 
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004423 
004604 
004790 
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AINS 


812410 
8600 
9112 


04 


021 


O80 


145 
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89 
4¢ 
06 
68 
3? 


vv 


96 
23 


53 
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ss 
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81 
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RO 
aX 


91 


96 
OR 
v1 
o3 


46 
vu 
41 


44 
46 


5 
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SPt 
CIF 
Heat 
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0 2401 
240! 
2401 
401 
40 


0 240 
40 
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240 
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0 240 
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Pressure 


pt temperatures and pressures 


ENT 
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Properties of Mixtures of Air and Saturated Water Vapor 


In. to 32 In. of Mercury 
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Properties of Mixtures of Air and Saturated Water Vapor— (Continued) 


Barometric Pressure 30 In. of Mercury 


All tabulated values (except temperatures and pressures) are quantities per pound of dry air in the mixture. 


ABSOLUT! ENTHALPY 

Humipity Vovum: Hear Content) 

Temp Dry VoLuME Hum Warer Air- 
Dec Air | Increase ID 1061 Vapor Vapor 
Faur |) Pounpns Grains | Ct or Humip Spt Bre Mixture 

Pa AiR CIFIC TU 

Per Cent | Heat 

‘ t “ " ° hy h 

] 2 3 4 5 ¢ 7 7 ) 
120 0.08100 567 0 14 57 12 98 0.2765 85 94 90 21 119 01 
121 08359 S585 2 14.60 13 39 2776 88 69 93.13 122.17 
122 08623 603.6 14.62 13 82 2788 o1 49 96 10 125 38 
123 08900 623.0 14.65 14.26 2801 94.43 99 23 128.75 
124 09183 642.8 14 67 14.71 2813 07 44 102 42 132.18 
125 0.09477 663.4 14.70 15.18 0.2827 100. 56 105 75 135 75 
126 09781 684.6 14.72 15 66 2840 103.7 109 1) 139 41 
127 1009 706.6 14.75 16.16 2854; 107.10 112 71 143.19 
128 1042 729.1 14.77 16.68 2869, 110.51 116 35 147.07 
129 1075 752.5 14.80 17.22 2884 114.06 120.12 151.08 
130 0.1110 777.1 14.82 17.77 0.2900 117.78 124 10 155 30 
131 1146 801 9 14.85 18 33 2916 121.55 128 11 159.55 
132 1182 827.1 14.87 18.92 2932) 125.36 132.1) 163.85 
133 1220 853.9 14.90 19 52 2049 129.42 136 51 168 43 
134 1259 88i.4 14.93 20.15 2967; 133.60 140.97 173.13 
135 0.1300 909 7 14 95 20 80 0.2985 137.88 145 53 177 93 
136 1341 938.9 14 98 21.47 3004 142.31 150.27 182.91 
137 1385 909.4 15 00 22.16 3023 146.94 155.22 188 10 
138 1430 1001.3 15 03 22.88 3044, 151.77 160 38 193 50 
139 1477 1033.6 15 OS 23.62 3064 156 66 165 60 198 96 
140 (0.1524 1067.1 15 08 24.38 0. 3086 161.74 171 03 204 63 
141 1s/4 1101.6 15.10 25.17 3108) 166.97 176.63 210 47 
142 1626 1138.3 is 13 26.00 3132) 172.54 182 59 216 67 
143 1679 1175.0 15.15 26.85 3155, 178.10 188 54 222 86 
i44 1734 1213.5 15.18 27.73 3180) 183.93 194.79 229.35 
145 0.1791 1253.6 1s 20 28.65 0 3206 190 01 201.32 236.12 
146 1851 1295.8 15 23 29.59 3233 196 40 208 16 243.20 
14) 1913 1338.9 15 25 30.57 $261; 202.94 215.16 250.44 
148 1977 1383.6 15 28 31.59 3290 209.72 222.43 257.95 
149 | .2043 1429.8 15.30 32.64 3319 216.71 229.92 265 68 
150 (0.2112 1478.3 15.33 33.75 0.3350 224.0 237 .82 273.82 
151 2183 1528.4 15.35 34.89 3383) 231.66 245 .96 282.20 
152 2255 1578.6 15 38 36.06 3415; 239.27 254.13 290.61 
153 2335 1634.4 15 40 37.30 3451 247.73 263.21 299.93 
154 2415 1690.6 15 43 38.57 3487, 256.24 272.35 309 . 31 
155 0.2499 1749.4 15 45 39.91 0.3525\ 265.15 281.92 $19.12 
15 . 2586 1810.1 15 48 41.30 3564, 274.36 291 85 329 29 
157 2675 1872.4 15 50 42.73 3604 283 80 301.99 339.67 
158 2771 1940 0 1S 53 44.23 3647 294 05 313.00 350.92 
1s 2869 2008 0 15 $5 45.79 3691 304 36 324.09 362.25 


[¢ oncluded J 


horizontal pipe position welds. lor horizontal pipe position welds 
each layer shall be started at the top center line and progress 
downward to the bottom center line. It shall then be restarted 
(exercising proper precautions to insure fusion at this point) 
at the top center line and progress downward, on opposite side, 
to bottom center line where it meets and is fused with previous 
deposit. 

Cleaning of Weld: Each layer shall be wire brushed for 
removal of loose scale before laying down next successive layer 
of welding. 


Short Time Stress Relief 


A method of stress relief which offers much promise 
has been eniployed to a limited extent. For want of a 
better name it has been designated as “‘short time stress 


Table 1—Size of Welding Tip 


Use Tirs ConsuMING 
FOLLOWING VOLUME oF 
ACETYLENE, Cu Fr 
PER Hr, APPROX. 


Pipe WALL 
Tuickness, IN 


s- 4 12-36 

Ye 36-60 

4- % 30-100 

fo-1% , 50-175 

1%-2 , 65-175 
Note In general larger tips of a range (greater acetylene flows) will 


d for rolling welds while smaller tips (lesser acetylene flows) will 


e used for position welds. 


~ 


ABSOLUTE ENTHAL? 
Humiprry VoLumE (Heat Con 
Temp Dry VoLume Hum Water 
Dec Ar | Increase ID 1061 Vapor 
Fanr | Pounns | Grains Cu | or Humip Spe- Bre M 
Fr A CIFIC 
Pex Cent | Heat 
' D é Ry 
l 2 3 4 5 6 7 5 
160 \0 2971 2079 9 15 58 47 43 0 3737 315 25 345 8) 
161 3078 2154 8 15 60 49 13 3785 326 61 $48 O48 
162 $191 2233 4 1S 63 50 92 3836 338 S52 160 86 
163 $30) 2315 0 15.65 52.77 3888 350 89 374 18 { 
164 3450 2400 8 1S 6&8 54.72 3943 363 89 388 1 4 
165 |\0 3558 2490 3 15 70 56 76 0 4001 377.46 402.79 
166 3691 2583.9 1S .73 58.90 4061 391 65 418 08 
167 $835 2682 9 18 75 61.13 4125 406 65 434 25 4 
168 3981 2786 8 15.78 63.48 | (4192) 422.41 451 23 ‘ 
169 4136 2894 9 15 81 65 84 4261 438.79 468 89 
170 0.4299 3009 .2 15.83 68 53 0.4335 456.10 487.5 
171 4470 3129 0 15 86 71.25 4412 474.27 S07 17 
172 4651 3255 8 15.88 74.13 4493) 493 48 $27 90 
173 4843 3389 9 15.91 77.18 4579) 513 81 549 84 
174 | . 5044 3531.0 15.93 80 37 4670) 535.20 572.93 
175 \0.5255 3678 6 15.96 83.72 0.4765 557 .58 597.10 
176 5480 3836.2 15.98 87.29 4866) 581 46 622 89 
177 5719 4003 2 16.01 91 09 4974 606 76 650 23 
178 5971 4179 8 16.03 95 0° 5087 633 54 679.16 
179 6240 4368 3 16.06 99 37 $208 662.11 709.9 
180 0.6529 4570.4 16.08 104 0 0.5338 692 75 43.09 
181 6834 4784.0 16.11 108 8 5475 725.12 778.09 
182 7163 5014.4 16.13, 114.0 5624, 760 04 815 84 
183 7516 5261 3 16.16 119 6 $782 797 46 856 31 
184 7893 5524.8 16.18 125.6 5952 837 39 R00 51 ; 
185 ‘0 8299 580° O 16.21 132 0 0 6134 S80 48 946.12 
186 (0 8733 6112 8 16 23 138.9 6330 926 52 905 04 104 
187 0.9203 6442 0 16 26 146.4 6541 976.42 1050 0 1094 
188 0.9717 6801 8 16.28 154 5 6773) 1031.0 1109 0 1154 
189 |1.028 7194.6 16.31 163.4 7025; 1090 5 1173.4 l 
190 |1.089 7619.5 16.33 173.0 0 7298) 1154 9 1243.1 12 
191 (1.155 8087.1 16.36 183 6 7599) 1225 8 1319 8 13 
192 |1.229 8603.0 16.38 195 3 931 1304.0 1404.5 14 
193 1.311 9177.7 16.41 208 3 8300 1391.1 1498 9 154 
194 |1.402 9811.9 16.43) 222.7 8708) 1487.2 1603.0 164 
195 1.503 10,522 16.46 238.8 0.9164 1594.9 1719 7 17 
196 1.617 11,320 16.48 256.9 0.9677 1715.8 1850.7 18 
197 1.747 12,230 16.51 277.4 1 026 1853.7 1999 9 204 
198 1.895 13,265 16 53 300 8 1 093 2010 6 2170.0 221 
199 2.031 14,218 16.56 322 4 1.154 2155.1 2326.7 2 4.5 
200 2.264 15.847 16 58 359.2 1.259 24027 0 2594 2 n4 
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relief” to distinguish it from the other methods. In t! 
procedure, after the weld has cooled to say 600 I, tl 
pipe weld and the necessary zone of adjacent base meta 
is heated uniformly with one or more torches to a ten 
perature range of 1400-1500 F. This is on the basis that 
this is the closest approach to ideal annealing conditions 
obtainable in field work. When this temperature 
reached, as determined by pyrometers, the joint is in 
mediately wrapped with asbestos paper or blankets a1 
any opening plugged up to eliminate interior drafts. This 
provides slow cooling, which is essential. Tests have 
shown that temperature difference between the outsic 
and inside of a pipe will be about 50 F but never a1 
greater than 100 F. By utilizing two or more torches 
depending on size and thickness, equipped with multip! 
flame tips if necessary, it is possible to achieve a ver) 
uniform heating. This method was first used on a plat 
carbon steel piping system on both shop and field weld 
ing and tests of joints treated in this manner showe 
greatly refined grain structure and high ductilities whe 
subjected to bending. All but one of the field tests 1 
cluded in the studies discussed here were stress relieve 
by this method and the results by present standard pra 
tices were no better than those by short time stress 
relief. 
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for Refrigeration Compressors 


Determining Power Requirements 


By Richard J. Panlener* 


() determine or to check the power requirements 
for refrigeration compressors, many engineers pr¢ 

fer to use equation | for the actual indicated horse 
add the 


to obtain the brake horsepower, bhp, at the 


power, athp, to which they friction horse 


power, hp, 


compressor wheel 
PLAN 
; P [1] 
33,000 
nepP. or the mean effective pressure, lb per sq i 
ength of the compressor stroke, ft 
! = area of the piston, sq in.; 
V number of compression strokes per min; 
:3,000 = constant to convert work in ft-lb per min to hp 


available for 


When the 


checking purposes, it is possible to determine the mean 


actual indicator cards are 


effective pressure by multiplying the card area as detet 
mined by a planimeter by the spring scale used in the 
indicator and dividing by the card length in inches. How 
ever, checks are frequently desired when indicator cards 
are not obtainable and it ts up to the engineer to get as 
accurate a value of mean eflective pressure as possible 
There are three equations which may be used in cal 
culating values of which is the mean effective pres 


sure of an ideal compressor without clearance volume 


In order to convert mto values of mep for equa 


tion 1, it is necessary to multiply bv /,, the volumetric 


efficiency due to clearance, or 


, mer / [2] 
The equations for mep, are 
. 1 
7 Ps e 
mep ‘a ( ) 1 | 
i l P 
nk (ts f.) 
(4) 
144 (nH 1)} 
H, H 
5.399 - [5] 
V; 
where mep mean eftective pressure without compressor 
clearance, Ib per sq in. ; 
n coefhcient of compression process ; 
P: = refrigerant discharge or condensing pressure, I! 
per sq in. absolute ; 
P, = refrigerant suction pressure, lb per sq in. absolute ; 
R gas constant; 


ts = discharge gas temperature, I 


ty suction gas temperature, F 

V,= specific volume of the refrigerant suction gas 
cu ft per Ib; 

H: = heat content in Btu per Ib of the gas at discharg 


conditions of pressure and temperature ; 
H: = heat content in Btu per lb of the gas 
conditions of pressure and temperature 


at suctiol 


The above equations are theoretically derived and ap 
v along with their constants, 144 and 5.399 to all gases 


*The Vilter Mfg. Co 
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Fig. 1—-Specific heat of ammonia 
vapor at constant pressure 
lo illustrate the comparative values of equations 3, 4 
an ammonia compressor operating at 20 Ib per 
ga suction and 175 Ib per sq in. ga discharge an« 


a 91.9 per cent volumetric ethciency du 


used as the basis in determining the following fig 
Conditions were taken both with saturate ctior 
with 20 F superheated suction gas, superheat being 
tained in the evaporator The h per ton was 
mined by dividing the total compressor by t ( 
pressor capacity in tons These figure ire Cl 
Table | 
Table 1 
« . . 
: sit ~~ 
‘ 68.4 ‘4 


It is obvious from Table 1 that there can be disco 


certing variations in the calculations of compressor p 


requirements and it remains for the 


engineer to cet 


[¢ neluded sf se ; ; ert pa 








Summary of 


Determining Power Requirements for Refrigeration 


( ompressors 


By Richard J. Panlener 


To determine or check power requirements of refrigera- 
tion compressors, many engineers use the equation for 
actual indicated horsepower, aihp, to which is added the 
friction horsepower to obtain the brake horsepower at 
the compressor wheel. The equation for aihp is: aihp 

(PLAN) 33.000, where P is mean effective pressure in 
Ib per sq in. L is length of compressor stroke in ft, 4 
is area of piston in sq in. N is number of compression 
strokes per min, and 33,000 is a constant When 
indicator cards are available, it is possible to determine 
the mean effective pressure. When cards are not avail. 
able, mean effective pressure may be calculated by on 
of three equations given here. These are theoretically 
derived, and there are disconcerting variations due to 
the question of the proper values of nm and of RK (the 


gas constant) which should be used in these equations 
























Booklets. Reports and Papers 





Deaerator Standards 
90 West St.. New York, N. ¥ oe 


has published a new standard to complement its series on surface 


The Heat Exchange Institute, 


and barometric condensers, and steam jet ejector standards 


rhe new publication is entitled Standards of the Deaerator and 


Deaerating Heater Section and contains recommendations on 


nomenclature, definitions, construction, ratings, accessories, and 


a typical specification his specification feature has been 


planned to assist the designing engineer in furnishing the in 


formation necessary tor construction of the proper unit 

Che price of this 12 p., 8%x11 in. publication is 75c per copy, 
pavabl in advance, from the institute 
Procedure Under Government Contracts 
Maryland, Baltimore, Md., 
booklet entitled Matters 
McGuire 


Che fidelity and Deposit Co, of 


has issued the third edition of a 78 p 


of Procedure Under Government Contracts, by O. R 


It is available upon request. 


Che booklet covers such things as the bid, the contract, con 


tracting agencies of the United States, contracts with govern 


ment corporations, settlement of claims under government con 


tracts, and government sales 
Fuel Oil Standard 

Copies of the fitth edition of Commercial Standard CS12-40 
on fuel oils are available from the Superintendent of Documents, 
rhis standard supersedes 
(S12-38 and was accepted by the industry as its standard of 
practice for new production beginning January 5 of this year 
Directory of Service Organizations 

\ directory ot mdependent service organizations in heating, 


refrigeration and air conditioning has recently been published 


by the research department of Industrial Training Institute, 2130 


2158 Lawrence Ave., Chicago, Ill, and is available from the 
institute for $4.00 per copy It comprises a spirally bound, 
vaper covered, planographed booklet of 219 pages, 8 x 1034 in 
L Size 

Information is summarized for 2000 organizations and_ the 
work in which they specialize he firms are listed by state 


and city, and in addition to names and addresses information is 


number of service men emploved; name of managet 


vivel ol 





whether the organization is equipped to handle service w 


various classifications; whether parts and suppiies are sol 
the organization; whether flat or hourly rates are charged 
centage of refrigeration service which is domestic, com 
and summer air conditioning; whether the firm speciali 
old or new equipment; whether it is equipped to furnish comy 
engineering service; types of heating work done; and n 
facturers and firms for whom the organization does servic 
Such service organizations employ an average of 3.55 s 


men in summer and 3.12 in winter, according to the anal 


Index to ASTM Standards 


The American Society for 


Materials, 260 N. PR 


St., Philadelphia, Pa., has published a 152 page, 6x9 in 


Testing 








covered Index to ASTM Standards, Including Tentat ‘ 
ards. It may be obtained free of charge on written re 
ASTM headquarters. 

\ll items are listed in the index under appropriate ke 


according to the particular subject, and as a convenie 
Is given ol the specincations and tests in numerical s 


their serial designations. 





New Edition of Are Welding Handbook 


Handbook of Arc Welding Desigr and Pr 


| Procedurs 





Cth ed. 1940. 1117+ x pp. 534 x9 in. semi-tlexible si 
leather binding Published by The Lincoh Klectric C ‘ 
L ont Rad ( leveland, Ohio Price, $1.50 m United States, 3 


elsewhere. | 


The new edition of this useful handbook 

in and pr tic vclo lt m <Co concisel 
SIRT « i practice Is encyciopeds 1 scope ( ( 

] ] j , 

protusely illustrated It contains data of interest 
designers, piping and pipe line contractors, architects, drafts 
steel fabricators and erectors, ftoremen, cost estimat 
nance managers, job welders, repair shops and_ st 
welding 

Phe material Is divided into enght sections o1 welding met 
and equipment; technique of welding: procs es, s 
costs tor welding mild steel; structure and propertt 
metal; weldahility of metals; designing tor ar wel 
construction of machinery; designing for arc welded stru 


and typical applications of are welding in manufactur 


struction and mamtenance 





Determining Power Requirements— 
{Concluded from preceding page| 


mine the equation which is most reliable. These dis 


crepancies are due to the selection of the values to be 
substituted in the equations for RK and n, The value n 
depends upon the refrigerant since it is a modified value 
of the ratio cy, which is the specific heat of the refrigerant 
at constant pressure, to cy, which is the specific heat of 
the refrigerant gas at constant volume. However, » also 
depends somewhat upon the design and operation of the 
conipressor, 

Cy also varies with the pressure and temperature; lig. 
1 shows this variation for ammonia. This curve illus 


trates that c, cannot be considered as even approxi 


mately constant and hence any value which is based upon 
will be in error. 


a constant value of « 
value of n inevitably 
Equation 5 


This assumption of a constant 
causes inconsistencies in equations 3 and 4, 


314 


~¢ 


necessitates obtaining the heat content values dire 
the Mollier chart and yields values which check cor 
ently with operating conditions. 

Table 1 also indicates that mep, from equation 3 1s 
ways the same (for a given suction and discharge pr 
sure) regardless of the condition of the temperature 
the suction gas; equation 4 takes into account saturat 
or superheated conditions alike. However, equatior 
covers all conditions, even a wet suction gas conditior 
and is by far the most accurate as well as the easi 
to use. 

These discrepancies are fundamentally due to the 
that equations 3 and 4 are based on the assumption 
the refrigerant behaves like a periect gas, which 1 
course does not do, and equation 5 is not based on 
When using equation 5, values of total he 


obtaine 


assumption. 


obtained by experiment are used. Results 


from equations 3 and 4 are approximate, whereas thos 
obtained from equation 5 are exact 
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ship : lhere are R528 copies ol the 1940 Cyuicde now mm us¢ ( 

held its quarterly meeting April 15, in Chicago and authorized a genet 
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READY SET GO 


On to Washington, June 17-19, for the Semi-Annual Meeting. .. . The Chapter 
Members have arranged a mighty fine program for your entertainment. 
Weather records for the period of the meeting show a delightful climate in 
Washington at that time of the year. . . . Local members hope that tall stories 
about their summer weather will not cause any member to miss this splendid 
meeting of friends and associates. 
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Reactions of 745 Clerks to Summer 
Air Conditioning 


By W. J. MeConnell," B.S. M.D... and M. Spiegelman. M.E.. VLBA, 
New York. N. 2 


Purpose of Study \ copy of the card used is shown in | . 2 


tO name, section, 


HIS study was undertaken primarily for the put place a check in the appropriate column describing 

pose of ascertaining the cooling requirements for or her reaction at a stated time of day. In the relativel 

summer air conditioning in the new unit of the few cases where a clerk made out the card in pletel 
home office buildings of the Metropolitan Life Insur she was asked to recall her reaction to the best 
ance Co. It was suggested by the Research Technical ability \lthough the card asked for the re 
Advisory Committee on Sensations of Comfort of the the clerk to conditions outside of the working 
(American Society of Heating and Ventilating Engineers, tabulations were made only of the reactions during 
whose interest was essentially to obtain conclusive i ing hours. namely. 1] a.m.. 3 p.n and 4 p.n Special 
formation on the indoor requirements for different geo comments noted at the bottom of the cards wer: 
graphical regions of the country. The study was con daily by the engineers in charge of the air conditior 
ducted during the summer of 1938. equipment 


The first studies on the cooling requirements for ait 


conditioning were made by the Society in its Research 





Laboratory located in Pittsburgh, Pa. Later, other 





studies were made in cooperation with the Society in Air Conditioning Study 
Texas and Ontario, with a limited number of college The Company is making a study to de 
students as subjects.':* In order to learn whether the mine the conditions of temperature and humidity 
“eac F the college le re taal of ne in the office under which our people are most 
reactions ol aie conege students were typical Of persons comfortable The most important requirement f 
of both sexes in the occupational ages as they went about the study is the collection of fact howin 
: : : the phvsical reacti rc ant large number 
their daily tasks, another study was made im an air con CRO PazSsCSs Teactseas Of 8 ar — ss. 
: eo P rags Sieh « — people from day to day Your Section i ne 
ditioned office in Minneapolis with 275 employees.* which the study will be conducted We ars 
The present studv covers 745 clerks (172 men. 573 therefore asking your assistance t the extent 
Aoors of ti * of the home of filling in daily the information called f 
women ) on seven oors 0 { le new un o the one on a form card a sample of which i 1tta . 
office of the Metropolitan Life Insurance Co. Although The Company believes that everyone will wi t 
. . . . a r ir hea = net + + } lA he ; 
the ages of the clerks were not ascertained, a variation cooperate _ the study but 1 ew S 
ma ; a4 tinctly understood that participation in it 
between 17 and 65 years is possible. entirely voluntary 
No special instructions for fillin 
. the cards are necessary Attention i il 
Method of Collecting Data however, to the last item where spaces I 
vided for general comments which will help i 
The clerks on the floors selected for study were asked interpreting the record Here you are asxea t<¢ 
‘Seer tary Kio. ‘eid a laters make note of any special conditions which may 
ina circular, shown in Fig. 1, to cooperate on a votuntar account for a feeling of discomfort in the a 
basis. In this circular, a description was given of the conditioned offices, as for example. "severe 
. > i 


warmth at 3 P.M. due to sun's 


purpose of the study and the means by which it would oh rays nov 3 
ing up to par"; “more than usual physical a 


be carried out. The perfect cooperation which was se tivity due to walking to and from files around 
cured eliminated at least one source of bias, namely, that 11 AM."; "sitting too close to walls"; "fee 
hae ; _ draught"; etc Note should also be made hers 
which may arise from the inclusion only of those persons of a distinct feeling of discomfort at any 
careful of their health. other time of day. giving the time and a tate 
oun ° ° . * e ec} } ~ jcac t leur no the 
| he period of observation extended trom July tO ment as to pot Sible caus es It rege eee ae —4 
; 4 st s : : period of the study your location in the Se 
September 30, 1938. Every morning each clerk received tion is changed, a record of that fact s! 


be made in the : 


a questionnaire card which was collected the following S 
Cards wil 


pace for general remark 
1 be distributed each mc 














day. For purposes ol statistical control. section heads and collected the following mornin; 
were asked to return the cards daily for clerks absent Your recorded reactions will enable 
to tabulate and analyze the group feeling We 

*Director, Industrial Health Section, Metropolitan Life Insurance ¢ cannot stress too much that a record f you 
ae ee neat, Metrepesien, Tse) pamzense Ce ’ Ss personal feelings of warmth or chilline: 
AS ~ ResFarcn REPORT oO O85 { omtort tandards tor met 4 ) re, , ri§ic wi +) thar ana 

\ir Conditioning, by |! ( Houghten and Carl Gutherlet ASHIV! “s oe 1 t y compa! Son witn uot and 
naeactions. Val. 42, 1996. 9. 935.) wholly free from personal bia is what 
*ASHVE Reseancu Raroet No 1055 Costing Rewuiromente for Sen needed to make the work of greatest value 

er Comfort Air Conditioning, by F. C oughten. F Giesecke, | ro r in this worl 11] be 

ere een (RSHVE Taamtactious. Vol. 937 Your cooperation in this work will 
143.) distinct contribution to the knowledge nec¢ 
*ASHVE. Researcu Report No. 1088—-Summer Cooling Requirements sary for more satisfactory air conditioning 
r 275 Workers in an Air Conditioned Office, by A. B. Newton, F. ¢ Personnel Off ; 

Houghten, Carl Gutberlet and R. W. Qualley. (ASHVE Transactions rson A Iti 

Vol. 44, 1938, p. 337.) 

For presentation at the Semi-Annual Meeting of the American Socrery 2 

e Heatinc anp VenTILaTING Enctneers, Washington, D. C., June, 1940 Fig. 1—Reproduction of circular describing studs 
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RECORD OF PHYSICAL REACTIONS TO ATMOSPHERIC CONDITIONS 
July, August, September 1938 
METROPOLITAN LIFE INSURANCE COMPANY 











Male [) Female ["} 
Name...... ocunetiinuiines Presse Cueck Taus ¥ uw 
i Aprrrnorniare Corumn 
Section | 
Chillieess | Warmth 
Dat B ide | ———— ——_—— 
€ Mild Severe! Mild | Severe 





— Ne EE 


1. Morning reaction to outduor air on leaving home 











2. Reaction upon entering Section 





jllam oecce}ecccccapecececdecesese 
3. Reaction during working hours } 3 pam ae Ss ee SS 





4. Reaction to outdoor air immediately after leaving buildin, 











5. Continued reaction during evening 





6. General remarks 


Fig. 2—Questionnaire card 


Records of Physical Conditions 


At first, the clerks were asked to designate on the 
card, by prescribed symbol, the area of the floor in which 
they were located. This step was discarded when the 
records of atmospheric conditions were found to show 
no appreciable variation in the different areas into which 
the floor was divided. 

Continuous recording thermometers were installed to 
record the dry- and wet-bulb temperatures during the 
period in which the tests were conducted. In addition, 
wet-bulb and dry-bulb temperature readings were taken 
on each floor by means of a sling psychrometer every day 
at 11 am. and 3 p.m. For the locations in which the 
readings were taken on a typical floor, see Fig. 3. Out 
door readings were taken daily at 9 a.m., 11 a.m., and 
3 p.m. A daily record was also kept of the maximum 
and minimum outdoor temperatures, together with the 
times at which they were noted. 

In order to obtain more complete reaction data, the 
air conditions were varied to an appreciable extent both 
below and above the conditions usually prevailing. This, 
of course, had the effect of bringing more forcibly to 
the attention of the clerks the presence of uncomfortable 


conditions. 
Method of Analysis 


The daily cards from the divisions on each of the 
seven floors were sorted separately; first, according to 
sex, and then, according to reaction (ideal, mild chill, 
severe chill, mild warmth, and severe warmth) at 11 
a.m., at 3 p.m. and at 4 p.m. For each division, the num- 
ber reporting daily in each sex, reaction, and time cate- 
gory was then entered in a table on a line corresponding 
to the average of the effective temperatures observed in 
the various areas of the division at the time specified. 

Effective temperature (ET) is an arbitrary index of 
the relative feeling of warmth or cold experienced by 
persons in response to temperature, humidity, and air 
motion, as developed and used by the ASHVE. 

The upper panel of Table 1 shows, by way of example, 
the results of a tabulation of the cards of women accord- 
ine to their reactions at 11 a.m. on August 10. In the 
lower panel of the table, the numbers of each line cor- 
responding to a specified effective temperature have been 
expressed as percentages of the total number on that 
line. That effective temperature for which the per cent 
ideal is highest is regarded as the optimum effective 
temperature for the day. In the case of this example, the 
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highest per cent reporting ideal is found opposite ¢ 
fective temperatures in the range from 70.2 to 70.6 de; 

The daily records were consolidated into monthly r 
ords and finally into a summary for the whole period 
observations. 


Description of Results 


Daily Record 
For purposes of study, it was convement to repre 
graphically the following data for each day during 
period of observation (see Fig. 4): 
1. Indoor effective temperatures 
a. optimum 
b. maximum 
c. minimum 
2. Outdoor effective temperatures 
a. 9 a.m. 
b. mean of 9 a.m., 11 a.m. and 3 p.m 
c. maximum 
d. minimum 
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Indicates position of Sling Peychroneter 


@ Indicates position of Recorder 


Fig. 3—Plan of one of the floors used in the study 


It should be noted, first of all, that during the greate: 
part of the period of observation the range between th 
maximum and minimum indoor effective temperature 
was very limited. In 29 out of the 62 days of observa 
tion, the range was less than 3 F; it was greater thar 
5 F for only 6 days out of the total. For 27 out « 
the 62 days, the range from minimum to maximu 
was from 3 to 5 F. 

\s regards the daily range of indoor effective ten 
perature, the period from July 20 to September 28 may 
be divided into two sub-periods. In the first, extending 
from July 20 to August 22, there were only two days 
when the daily range in the indoor effective temperaturé 
was as much as 3 deg. Thus, it is obvious that during 
this period there was little room for variation in reac 
tion to changes in air conditions. During the second 
sub-period, from August 23 to September 28, excep! 
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Tabulation of Reactions August 10, 1938, 11 a. m. 
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for two days, the daily range from minimum to max 
mum indoor ettective temperature was over 3 deg. In 
order to bring out more clearly the foregoing observa 
tions, the maximum and minimum daily indoor effective 
temperatures, as well as the daily optimum eftective 
temperature, have been plotted in Fig. 4 
Krom a cursory inspection of Fig. 4, it is difficult 
to obse rve any oby hous correspondence he [tween opu U1} 
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Reaction Curves for Entire Period of Observation 


Although the daily range in indoor effective tempera- 
tures was limited, the range over the entire period of 
observation was rather wide, covering the interval from 
67.5 to 75.6 deg. 

When the daily reports for the entire period were 
consolidated, the results shown in Fig. 9 are obtained. 
The curves in this figure are typical of the reactions of 
comfort, warmth and chilliness to variation in effective 
temperature. As is to be expected, with advance in ef- 
fective temperature, the curve for chilliness falls off 
rapidly while that for warmth mounts sharply. The curve 
for comfort is hat-shaped and rises to a maximum in 
the interval 69.8 to 70.1 deg mean effective temperature, 
at which 66.2 per cent of the persons reporting over the 
entire period of observation noted an ideal reaction. 
Therefore, under the conditions of the present experi- 
ment, the interval 69.8 to 70.1 deg may be considered, 
on the whole, as the optimum effective temperature for 
summer air conditioning in the new unit of the home 
office of the Metropolitan Life Insurance Co. As a curi- 
osity, it is observed that in this interval of temperature, 
the percentages of persons reporting chilliness and 
warmth are not far from equal, being 15.3 per cent and 
18.5 per cent, respectively. 


Reactions of Men and Women Compared 


As observed in a previous study,® it is found that men 
prefer a slightly lower indoor temperature than women. 
\ccording to the comfort curves for the entire period of 
observation shown .in Fig. 10, the greatest proportion 
of comfort votes from men, 77.8 per cent, is found in 
the interval 68.6 to 68.9 deg ET. For women, a maxi- 
mum of 65.0 per cent comfort votes is recorded in the 
interval 69.8 to 70.1 deg ET. The difference in optimum 
effective temperature between men and women, in this 
case 1.2 deg, is presumably related to differences in 
clothing habits. 

There is one further observation to be made under 
this heading. It will be seen in Fig. 10 that the curve 
for men falls below that for women at only three points, 
and then just by small margins. Although it has been 
stated in the preceding paragraph that men prefer a 
somewhat lower temperature than women, the present 
observation suggests that men are not as susceptible as 
women to discomfort, especially at the extremes of tem- 
peratures recorded in this study. 


Reactions in Morning and Afternoon Compared 


For practically the entire range uf temperatures re- 
corded in this study, the clerks expressed a greater 
degree of comfort in the morning than in the afternoon. 
This is evidenced in Fig. 11, in which it is seen that the 
curve for the percentage of clerks expressing comfort 
(ideal) at 11 a.m. lies consistently (with one exception) 
above the corresponding curve for 3 p.m. It will also 
be seen that the optimum temperature in the morning 
is in the interval from 70.6 to 70.9 deg ET, which is one 
degree higher than the optimum for the afternoon, 
namely, the interval from 69.8 to 70.1 deg ET. 


*Loc. Cit. See Note 3. 
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Fig. 8—Relation between daily minimum outdoor dry-bulb tem 
perature and optimum effective temperature July, August and 
September, 1938 
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Fig. 12—Relation between effective temperature and percentage 
of persons indicating chilliness and warmth at 11 a. m. and 
3 p.m. July, August and September, 1938 





Fig. 13—Relation between effective temperature and percentage 
of persons expressing comfort during July, August and Septem- 
ber, 1938. Both sexes combined 
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results in the cooling season from July to the middle . 
September. In the present study, which is based up: 
745 clerks in the new unit of the home office of t! 
Metropolitan Life Insurance Co., the optimum effecti 
temperature is found to be about 70 deg during t! 
months of July, August, and September. This is t! 
lowest optimum effective temperature so far noted. 
Where differences in optimum temperatures have be: 
noted in this report, as between men and women, morni1 
and afternoon, or between any two of the months 
July, August, and September, the results have not be: 
tested for 


statistical significance. However, wher: 


findings of the present report confirm the findings 
previous reports, the conclusions drawn from them 


the weight of added experience. 
Summary and Conclusions 

1. The present experiment indicates an optimum effective t 
perature of about 70 deg during the months of July, August 
September in the new unit of the home office of the Metropolit 
Life Insurance Co 

2. The optimum effective temperature for men was 1 
below that for women. In general, men are not as suscep 
as women to discomfort, especially at the extremes of tempx 


tures recorded in this study. Even at the optimum temperat 


for women, which differed somewhat from the optimum 


men, men still 


registered a greater percentage of comfort 
than women. Since most of the home office clerks are w 
this observation suggests that summer air-conditioning be res 
lated to the indoor optimum effective temperature for wome 


namely, 70 deg 


In the morning, the optimum effective temperature is ab 
one degree higher than in the afternoon The decrease in ft! 
feeling of comfort from the morning to the afternoon is a 
panied by an increased feeling of warmtl This may per! 
he due to the effect of the mid-day meal 

1. The optimum effective temperatures for July, August ar 


September show slight variation from one month to th 
5. No significant relationship between outdoor temperatur 
and indoor optimum effective temperature could be found. T! 
conditions of the experiment were not adapted to determi: 
such correlation, since the range of variation of indoor effect 
temperatures was limited. Although day-to-day changes in 
door effective temperatures may be looked upon as a guide t 
day-to-day changes in indoor effective temperatures, the rel 
tion between the two is not so close that it can be depended 


upon for all occasions. 
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Coal Conference 


The program for the third annual anthracite Conference 
be held May 9 and 10 at Lehigh University, Bethlehem, P 
has been completed. It calls for 17 papers, many of whi 


concern stokers and related subjects 
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Fever Therapy Locally Induced by 


Conditioned Air 


By Murray B. Ferderber, M.D..." F. C. Houghten, 


Ms. (WEMBERS). 


Pittsburgh. Pa. 


and 


This paper is the result of research sponsored by the 
AMERICAN SocieTy OF HEATING AND VENTILATING ENGINEERS 
in cooperation with the Department of Industrial Hy- 


giene, College of Medicine. 


HE empiric use of heat in the treatment of huma 
ailments has extended for countless years. Among 
the many forms used may be included packs, stean 
baths, electrical applications such as radiant energy, 
short-wave, diathermy, etc.! Regardless of the method 
used the ultimate aim is the dilatation of blood vessels 


to produce increased circulation which in turn causes 


the affected part to receive the necessary physiological 
elements for the eradication of pathology 

In the past several years fever therapy (hyperpyrexia 
hyperthermia, etc.) has been used extensively for the 


elevation of body temperature to destroy an invading 
organism or to increase the elements of resistance within 
the body itself. A simple fever therapy apparatus was 
devised® where conditioned air was the means of produ 
ing the body temperature desirable for the purpose just 
mentioned 

However, there are many patients whose physical cor 
dition or ailments are not indicated for generalized fever 
therapy and, up to this time, other methods such as radi 
int energy and diathermy were used. The physiological 
changes in circulation are seldom produced within a few 
minutes, because adjustment to conditions is a property 
of all life that should bear some consideration. When 
heat is applied there is an eventual dilatation of blood 
vessels which become engorged, and as a rule. an in 
rease in blood flow is desired. We believe that this 
increase, to be effective, should occur over a long tin 
rather than during a few minutes. Assuming this pra 
tice to be sound, it would follow that any apparatus must 
be designed so as to deliver helpful and comfortable heat 
without the dangers of burning or shocking 

Following the line of reasoning used in developing 
the large fever therapy machine,® the Department of 
Industrial Hygiene, School of Medicine, University of 
Pittsburgh, with the helpful advice of the ASHVE R: 
search Laboratory, developed an apparatus for inducing 


*Research Fellow in Industrial Hygiene, School of Medicine. Unive 

ty of Pittsburgh, and Chairman of the ASHVE Committee on Tre 
Disease 
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Fig. 1—Patients being treated locally with small fever therapy 
unit 


peremia (increased blood supply The upper range ot 
temperature in this water bath 1s apparently too great 
for comfort and could conceivably cause certain dif 
ficulties which might arise in a patient with impaired 
circulation in the extremities. The ability of a patient to 
tolerate temperatures between 114 and 120 F, saturated, 
is Outstanding since most of the cases are treated at these 
temperatures without danger of complications. [rom ex 
perience it has been found that it 1s necessary to treat a 
patient 1 to 3 hours to produce desired effects, and the 
index of improvement increases with each succeeding 
treatment. Usually a course of treatments would con 
sist of 36 hours at a pre-determined temperature usually 
divided into 12 treatments of 3 hours each given daily or 
‘very other day. At this writing the only contra-indica 
tions to this form of therapy have been sloughing of a 
part including gangrene, very severe circulatory defi 
ciency in the extremity, and trophic ulcers which are 
due to certain diseases of the nervous system. The in 
crease in pulse rate is fairly insignificant, and the rise 
in leucocyte count would average about 1500 cells, which 
may be purely a personal variation in making the counts 
The rise in body temperature, resulting from this treat 
ment is insignificant and varies from no rise to a maxi 
mum rise of from 1 to 1% F. This increase did not 
affect even those patients suffering from severe cardiac 
lesions 

Most of the patients enjoy the treatment because the 
apparatus is placed on a comfortable hospital bed, and 





men tolerate temperatures as high as 125 F, while wo 
are more comfortable between 115 and 118 F. In 
tempting to evaluate its clinical value the cooperation 
a prominent industrial surgeon was fortunately obtai: 
whose wide experience would add much to the « 
perimental knowledge.®. The first patients treated we 
those who had sustained fractures following which st 
ness of surrounding joints and tendons resulted in di 
bility. Most of these individuals were treated with ot 
physical methods, but there was little or no impr 
ment. To the satisfaction of all workers improveny 
was noticeable following the inception of saturated hy 
treatments. In some few cases where the stiffness | 
sisted, gentle manipulations were performed by the 
geon followed by these heat treatments, and improveny 
hecame more evident. Very often following open red 
tion of fractures, or from other causes, edema (swelli: 
of an extremity may occur, characterized by considera 
enlargement of the leg or arm and a shiny, stretc! 
skin. Local fever therapy was especially efficacious 
this type of disability, and both lymphatic and b! 
circulations were vastly improved as evidenced by 
reduction and swelling previously mentioned 

The so-called simple sprain produces rather extet 
disability and time off whether it be industrial 
mestic. Early intensive treatment is indicated, and 
most immediate relief from this particular type of 
dent has been obtained. 

In the course of the investigations many patients v 
varicose ulcers were treated routinely in order to 
termine the uses for which this modality might be 1 
cated. The satisfactory results were not only surprisi 
but gratifying, and it has since become a routine tr 
ment in one of the hospitals cooperating with the F* 
Therapy Research Fund of the Department of Indus 
Hygiene, University of Pittsburgh. 

Peripheral vascular diseases result from impai 
circulation of the extremities, and it is axiomatic 
medicine that a suitable form of heat is necessary 
in the relief of pain and the restoration of collateral cir 
lation. While experimental evidence would indi 
the value of moist heat, additional work is necessary 
definitely establish the range of temperatures and the 
allotted for treatment. It is known, however, t 
lower dry-bulb temperatures are necessary in some cast 
and good clinical judgment should dictate that this 
of treatment must not produce pain in these patient 


frequently the individual falls fast asleep without the *Local Application of Fever Therapy, by M. B. Ferderber, J. 1 
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rig. 5--Change in leucocyte count before and after treatment 


\nimal experiments carried on in the laboratories of the 


Fever Therapy Research Fund definitely show that the 
rate of blood flow is considerably greater when moist 
eat 1s used, and the deep muscle temperatures produced 


show a maximum of 107 F, which is definitely in the 


ale physiologic range. However, another method for 
nducing local heat causes a deep temperature of ap 
proximately 109 F 
emperature may be either above or near the upper limit 


and there is the possibility that this 


4 physiological tolerance. Another very interesting ob 
ervation was the retention of the deep muscle heat 
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ynamic and [Thermal Behavior of Water 
rops in Evaporative Cooling Processes 


By H. B. Nottage,* Chicago, Ill, and L. M. K. Boelter** (MEMBER). 
Berkeley, Calif. 


This Report (Part 2) is the result of cooperative research sponsored by the 
Committee on Research of the American Society OF HEATING AND VENTILATING 
ENGINEERS and conducted at the University of California, Berkeley, California 


3.0, 4.0 and 6.0mm. The resistance data of Flower | / 








Drop Dynamics 


Ht dynamic behavior of a water drop as it rises 
or falls in still or moving air is the introductory 
phase of the study of the energy transfer phenom 
enon from sprays to the surrounding gas. The results of 
preliminary calculations were included in Part 1 of this 


report.' 
Falling Drops, Initially at Zero Velocity, in Still An 


Briefly, the equation of motion 
Apv’ dz 
’ ( m (la) 
2 dé 
is rearranged in a form convenient for graphical integra 


tion as follows: 


6 v di 
dé lp v (2a) 
d-\ 
4 2m 


) td 
md ds J: dé. (: 


for a drop falling from rest into still air. The resistance 
3,4,.5,6,7 


ces" 


coefficient has been obtained from several sour 
and is represented in Fig. 1 for spheres, water drops, 
methyl salicylate drops (surface tension approximately) 
one-half that of water), and flat plates. Steady-state 
Reynolds’ moduli which describe the maximum velocity 
with which drops of various sizes fall through still air, 
and the limiting Reynolds’ moduli corresponding to the 
maximum velocities for which various drop sizes are 
stable, are also presented in the same figure. The limit 
ing Reynolds’ moduli are nearly independent of equiv- 
alent drop diameter indicating that the limiting velocities 
vary approximately inversely as the equivalent diam 
eters. The data of Flower were eventually thought to 
he the least reliable of those available and were not used 
in later computations. 

The results of the graphical integrations for the fall 
of-drops from rest in still air are revealed in Figs. 2 and 
3 for equivalent drop diameters equal to 0.2, 0.5, 1.0, 2.0, 


*Instructor, Mech. Energ., Armour Institute of Technology, Chicago, II 
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and Liznar (L) were used to establish the drag coeti 
cient (C). The steady-state velocity curve is almost 
linear function of equivalent drop diameter for droy 
below 1.0 mm in diameter. The maximum steady-st 

velocity appears to correspond to a drop diameter 

approximately © mm. Curves B and D of Fig. 1 in 
cate that the steady-state velocity and the limiti: 
velocity coincide for a drop diameter of 8 mm; tl 
magnitude defines the maximum stable drop 


Falling Drops, Ejected from Nozzles, Into Still Aur 


Drops ejected vertically downward from nozzles int 
stationary air and moving at the limiting velocity, the 
greatest velocity for which the drop is stable, will dece! 
erate to the steady-state velocity under the action of t! 
air resistance. The graphical integration is accomplish 
by the aid of Equations 2 a and b, the lower limit 
integration being the limiting velocity. The spac 
velocity-time results for drop sizes from 0.2 to 6.0 mi 
equivalent diameters are graphed in Figs. 4, 5 and 
Interpolation between tabular values? will yield result 
of satisfactory accuracy for those magnitudes of distance 
not included on the curves. The curves are near! 
straight in these regions. 

For smaller drops the predominating force is the ai 
resistance and the steep curve slopes reveal high rate: 
of deceleration. The smaller rate of deceleration of larg: 
drops is due to a greater mass and the fact that the limit 
ing velocity and the steady-state velocity are not greatl) 
ditferent in magnitude. 

These results are not applicable directly to cases 
which descending drops are coalesced or shattered upor 
collision but apply only to individual drops. 

Drops Projected Upward in Still Air 
The equation of motion becomes: 
Apv* dv 
mg + C —— _—WM_— ———_ nce cece cc cccccccess (1b) 
2 dé 
because the force of gravity and the air resistance bot! 
act to decelerate the drop. The limits of integration ar 
the limiting velocity and zero velocity, the latter corr 
sponding to the maximum rise of the drop. Resistance: 
coefficients according to Liznar were used for these com 
putations. The results of the computations are revealed 
in Figs. 7, 8 and 9. 
The maximum distance of rise, approximately 16 ft 


tComplete tables will appear in the ASHVE Transactions, 
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correspt nds to drops ot 2 to 3 Minh diametet In this L/FTOPS ka 7 We Ix [ / ; f liy M j i 
size range the air resistance is least effective in opposing it F artou locitles 
the inertia force during deceleration from the limiting ; 
. a ; : ihe motion ot a « op wit! espect rt pre 
velocity. The maximum height noted for each drop size , .s 
; sents an extreme important probier ‘ 
refers to the trajectory of a single drop. A greater height obl , ~ 
. ‘ . , . one pnhast this proviem tor drops tal 
would be attained by a stream of many drops discharged , , ; oA 
3 . vertically upward moving all Ss madae Pp Siti tiie 
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. - m . appiication Live ) WCiDi« ( elat ‘ ‘ 
single drop is changed by drop interference, collision, and aa TNE OTA, 
. - . : Lu ’ 2 ino - i h « 
the jet action of the air set into motion by the liquid | : scan entitlins eT 
. : : : or the system under consideratior 
stream. A decrease in both the relative velocity wit! 
respect to the air and the magnitude of the resistanc ee 
efhcient would result. For the case of jets discharging P 1» 
pward, the height of the undispersed jet should be V’ arop d 0 (: trop —> ) P 
ided to the computed height for each drop size to ob ° 
tain the actual rise above the level of the nozzle -, Paik eens Ver @ J 
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lor a given displacement of the drop in space a graph computations. 
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' ; . . ° 6 ° . 
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tion (7) depends upon dynamical conditions only (since 
Nu is a function of Re, see Fig. 16) and the right side 
depends only upon thermal conditions for a given magni 
tude of the partial pressure of the water vapor far away. 


Dynamical Function 


3 f. 
To evaluate — . Nu . d(Fo) . (: r ) ¥de (8) 
2 f 


the following procedure is utilized: reference to the 
velocity-time curve yields Re, then Nu is obtained from 
Fig. 16, and the magnitude of f. computed from Nu 

2 R,f-/ky. The unit thermal conductance for radiation 
(f.) 1s chosen as 1.05 Btu per hour per square foot per 
degree Fahrenheit and is treated as a constant for the 
system under consideration. The area under the plot 
y vs. @ yields the integral j(ydé, where 


3 a 1.05 
wy (Nu ( ) 1+ | (9) 
2 wy (Nu) k,/2R 


The magnitudes of these integrals are shown in Fig. 17 
as a function of time (@) for various drop diameters, the 
drops falling through still air from rest, falling in still 
air from the limiting to the steady-state velocities, and 
rising in still air from the limiting to zero velocities. The 
data of Liznar were used to establish the kinetic behavior 
of the drop. Steady-state magnitudes of {yd may be 
obtained by direct integration (Nu and f, are constant). 
Values of y for zero velocity were estimated from data 
by King,!! employing an average magnitude of the free 
convection modulus times the fluid property modulus 
(Gr-Pr) for each drop. All properties in these moduli 
are evaluated for the air-water vapor mixture at condi 
tions corresponding to the arithmetic mean of the tem 
perature of the drop (gaseous side of the liquid-gas 
interface) and the air-water vapor mixture far away and 
at the corresponding mean humidities. 


Thermal Function 

The evaluation of the integral of the right side oi 
Equation (7) for the range of dry-bulb temperatures and 
relative humidities usually enceuntered in cooling towers 
subject to the definition of the ideal system may be also 
accomplished graphically. The ratio of air-water vapor 
thermal conductivity to water thermal conductivity 1s 
relatively invariable in the temperature range under con 
sideration and has been set equal to 0.420. The Keenan 
and Keyes Steam Tables (1938) were used as a source 
for vapor pressure and heat of vaporization data. Results 
of psychrometric experiments establish (f./U’) as 
0.01635 Btu per cubic foot per degree Fahrenheit. Ex- 
cept for the factor (1 + f,/f.), the right side of Equa 
tion (7), namely, 


dt gddt..... (10) 


k, r(P.» Pe) 
( yf « la) + 
ky RyTa(f-/U’) (1 +f; To) 


depends only on the thermal conditions of the drop for a 
given partial pressure of the water vapor far away. In 
order to separate the dynamical and thermal effects, the 
factor (1 + f,/f.) is here set equal to 1.03 as a working 
approximation. An initial drop temperature of 170 F 
was chosen as representative of the maximum tempera 
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ture at which water is delivered to the system, but th 
curves are applicable to any initial temperature belo 
this magnitude. The integral til dt is revealed grapl 
ically in Fig. 17. 
Application of the y and ® Functions to the Solution 
the Drop Cooling Problem. 


1. A generalized comparative representation of t 
temperature-time relations: The temperature-time his 
tory of a water drop under any combination of dynamic 
and thermal conditions within the range studied may | 
obtained from Fig. 17. The dynamical and thern 
functions, {yd@ and {dt respectively, are plotted 
ordinates to the same scale. Elapsed time serves as | 
abscissa for the dynamical curves, and drop temperatu: 
serves likewise for the thermal curves. In accord wit 
the solution indicated by Equation (7), the drop te: 
perature is found as a function of elapsed time for 
given vertical trajectory and drop size in the following 
manner: For a given interval of time, the increment in 
the dynamical function is indicated directly by the curv: 
corresponding to the drop diameter and trajectory unde 
consideration. Then, for a given initial drop temperatur 
and air state, the final drop temperature corresponding 
to the given change in the dynamical function is obtain 
by increasing the ordinate (the initial point on th 
thermal function curve is fixed by the initial droy 
temperature) of the particular thermal function curvy 
which corresponds to the air state far away by the amount 
of the specified dynamical function increment and read 
ing the drop temperature as the abscissa of the point s 
determined. 

The lower cooling limit of the thermal function curve 
is that drop temperature for which the quantity y is 
infinite, i.e., the temperature which prevails independent 
of time when a balance has been established between tly 
rates of heat loss and gain by the drop. Actual equip 
ments are seldom, if ever, designed to attain this ten 
perature because of the relative ineffectiveness of t! 
cooling process in the region of close approach and the 
consequent large size of transfer chamber required. T! 
lower limiting temperature is closely defined by the wet 
bulb temperature of the air-vapor mixture involved 
magnitudes of which as obtained from a psychrometri: 
chart are given in Table 1. 

Table |—Lower Limiting Temperatures for Air-Vapor Mixtures 
Wert-Bu_sp TEMPERATURES 


R. H. Per Cen 





| 

Day Bure, | | ! 
i 20 | 40 | 60 a0 1K 
50 | 36.8 40.5 43.9 46.9 50 
70 50.1 55.9 | 61.0 / 65.8 v0 
90 66.0 71.2 78.3 84.5 90 
110 j 75.4 86.6 95.6 103.5 110 


The scale used in Fig. 17 causes extrapolation of the 
cooling curves to the limiting temperatures to be impra 
tical in some cases, so that if it becomes necessary to 
work within the region of 2 or 3 deg approach a linea’ 
extrapolation will serve as an adequate approximation. 

sy using time as the independent variable for th: 
dynamical curves, the analysis may be applied to motio 
through an air stream travelling at any known velocit) 
relative to the drop. The dynamical function is a def 
inite integral evaluated in terms of the relative velocity 
Therefore, if a certain relative velocity exists at the 
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stant that the drop starts its trajectory, net increments 

the dynamical function are to be reckoned above the 

ilue corresponding to an equivalent time of travel re 

iired for the drop to attain a velocity equal to that of 
the air stream while passing through still air. A similar 

ocedure applies to the case of drops decelerated from 

velocity smaller than the limiting velocity. The pr 
viously determined velocity-distance-time data and curves 
present the necessary information for the execution of 
such calculations 


For the case in which drops are descending or ascend 


g through air the temperature and humidity of whicl 
re a space function, the ordinate increment obtained 


rom the dynamical function is added to the initial ordi 


; 


nate (located on the curve defined by the imitial air tem 


perature and relative humidity parameter) correspond 


g to the mitial drop temperature Che intersection of 


ng 
the ordinate increment with the thermal function curve 


lefined by the air temperature and relative humidity at 


the new position of the drop in the system (1.¢., S AS 


yi lds the drop temperature 


orresponding to 6 + 6 ) 
in the new environment. 

‘he comparative shape and location of the curves in 
Fig. 17 serve to indicate performance trends. The very 
rapid cooling possible with small drops discharged from 
a nozzle 1s most striking. The increasing spread be 
tween the curves for the larger drops is to be interpreted 
for any particular application with due regard for the 
distance-time curves, for distance is an important design 
variable \t the boiling point the thermal function 
curves become parallel to the temperature axis, indicating 
an instantaneous change of state. The slope of the ther 
mal function curves as dependent upon the drop tempera 
ture and air state is indicative of the cooling rate in terms 
of operating conditions \ Imgher initial temperature 
leads to a more rapid initial cooling for the same dynam 
ical conditions. 

2. /ilustrative example; Consider the case in which 
water drops of 5 mm diameter form on the underside of 
the slats of an atmospheric type cooling tower deck. The 
drop temperature as a function of distance of fall (deck 
spacing ) for initial temperatures of 150, 125, and 100 F 
s desired. he ettective air state in the interdeck space 
is 70 F and 60 per cent relative humidity. As a limiting 
design condition, still air will be postulated 

The elapsed time corresponding to successive distances 
of fall is obtained from Fig. 3 ( Data of Liznar ).Values of 
the dynamical function corresponding to these time in 
tervals are read on Fig. 17 and are then applied as incre 
ments to the ordinate (the initial ordinate corresponds 
to the initial drop temperature) of the thermal function 
curve which is presented on the same plot for each of 
the specified initial temperatures, Successive magnitudes 
of the drop temperature are thereby determined directly 

The predicted performance is plotted in Fig. 18. At 
immediate observation is that if the drop starting at 
150 F were stopped at the distances of fall corresponding 

125 and 100 F its temperature after starting again 
would be lower than if it had continued in the unintet 
An interesting and practical applica 
Know ledge of the tempera 
ture changes in various types of drop impingement and 


rupted trajectory. 
m study is here indicated. 


formation processes is needed, however, to completely 
specify the behavior. 
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Heating - Piping ox 
Journal 


k 
thermal diffusivity 
cpd 

G aerodynamic resistance coefficient 

unit heat capacity at constant pressure 
t equivalent drop diameter, or cylinder diameter 

mit thermal conductance. 
a gravitational constant. 
k thermal conductivity. 
ne mass ot drop 
Pg partial pressure of vapor in air far away from the drop surtace 
Pw partial pressure of vapor in equilibrium with the liquid at tem 

perature ‘t’. 
r latent heat of evaporation at temperature ‘t’. 
Rs gas constant of vapor 
R > equivalent radius of a spherical drop 
S distance of fall or rise. 
t temperature of drop. 
ta = temperature of air vapor mixture tar away. 

absolute temperature corresponding to arithmetic mean of ‘t’ and 

‘ta’. 
U’ = overall unit mass conductance based upon concentration potential 


drop velocity. 
coefficient of thermal expa.a.ion. 
weight density of fluid. 

6 time interval 

absolute viscosity of fluid 


m 
o mass density of fluid 
b coefficient ot the thermal function, Equation (10) 
) coefficient of the dynamical function, Equation (9) 
Dimensionless Moduli 
Mepg 
Pr Prandtl’s modulus - 
k 
ag 
Fo Fourter’s modulus 
R= 
Ppgbhitt ta 
Gr Grashof's modulus - —- 
2 
yw? 
f.d 
Nu Nusselt’s modulus 
k 
twdp 
KRevnolds ! lulus 
a 
Subscripts 
> relative t¢ 


referring to initial condition 
onvective heat transter 
radiant energy transter 
a air-water vapor mixture far away from drop 
liquid (water). 





Stoker and Boiler Setting Heights Standardized 


lor several years the Engineering Committee of the Stoker 
Vanufacturers Association has been studying the problems of 
stoker and boiler setting heights and combustion space for undet 
feed stoker-fired boilers burning bituminous coal in capacities 
ranging from the smallest household unit up to machines burning 
1,200 lb of coal per hour. After a series of conferences and a 
special field survey and test project, undertaken and completed in 
1939, the Engineering Committee recommended that standard 
practices governing minimum setting heights be adopted by the 
national stoker organization in accordance with recommendations 
and studies made by this committee. Final action was taken by 
the Stoker Manufacturcrs Association at a meeting of its execu- 
tive representatives in Chicago on March 12, and approval of 
the Engineering Committee’s recommendations as to minimum 
setting heights was unanimously given. 

This standard does not attempt to prescribe hard and fast rules 
governing the installation of underfeed stoker equipment in vari- 
It does, 
however, offer to the industry and to the allied trades the recom 
itself as to the 


ous types and sizes of boilers burning bituminous coal. 


mendations of the underfeed stoker industry 
allowable minimum clear space between the stoker retort and the 
crown sheet of the boiler. These standards are based on the 
practical experience of the leading manufacturers, as well as 
dealers and installers, in the stoker industry over a period of 
many years covering hundreds of thousands of installations plus 
research work which has been conducted by the association in 
cooperation with national organizations in the coal industry, the 
boiler industry, and in cooperation with the Smoke Prevention 
Association, 

There is a definite need for such standards and, while the 
standards cover allowable minimum heights under normal con- 
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ditions and are subject to variance under local installation a 
operating conditions, they have been established for the purp 
of assisting installers of stokers, smoke inspectors and mai 


turers of boilers, to establish a guide that can be appl 





practical manner. 

This new minimum setting heights standard cancels and 
sedes any standards, regulations, or recommendations pre, 
established, endorsed, or adopted by the Stoker Manufa: 
Assoctation. 

The establishment of this standard completes the third p! 
in the association’s program of standardization. Two other sta 
ards have been adopted by the association during the past 
years, the Standard Method of Testing Stoker-Fired Steam-| 


ing Boilers, and Standard Methods of Rating Stokers, ac« 











to Marc G. Bluth, secretary of the association 








Fire Waste Winners 

Cincinnati wins the grand award in the 1939 National 
Waste contest. Competing with some 300 cities, having a poy 
tion of 30,000,000, the winner had the best record of all citic 
fire waste accomplishments. Grading was done during tl 
by the council’s board of judges. 

The contest has been conducted over a period of years 
National Fire Waste Council, in cooperation with the (| 
of Commerce of the United States. The cities entered ha 
sistently shown a better fire prevention record than hay 
competing cities. Plaques will be awarded the winning 
the annual meeting of the Chamber, April 29 to May 2 

Winners in the six population classes are 


Class I—Cities of more than 500,000 population—Milwa 
Wis. 

Class I1I—Cities of 250,000 to 500,000 population—Cincin: 
Ohio. 

Class I11—Cities of 100,000 to 250,000 population—Harti 
Conn. 

Class [V—Cities ef 56,000 to 100,000 population—Lakew 
Ohio. 

Class V—Cities from 20,000 to 50,000 population—Parkers 
W. Va. 

Class VI—Cities under 20,000 population—Ridgewood 


In addition to the winners, 60 cities received honorabk 


for outstanding work in fire prevention and protectior 


Smoke Prevention Association Convenes 
May 21 in St. Louis 


According to F. A. Chambers, secretary-treasurer of the 5S 


Prevention Association and chief smoke inspector of Chicag 
attendance at the forthcoming 34th annual convention of the 
sociation, to be held at the Hotel Statler, St. Louis, gives « 
indication of being the largest in its history 


The opening session will convene at 2:00 p. m., Tuesday, M 


21, with an address by Reinhard Kunz, president of the asso 


tion, and an address of welcome by the Honorable Bernard 
Dickman, Mayor of St. Louis. 

Among the speakers at the various sessions are the followi 
W. E. E. Pocahontas Operators Associat 
R. R. Tucker, St Piers 


Illinois State Geological Survey, who will discuss “Smoke 


Koepler, secretary, 


Louis Smoke Commissioner; R. ] 


dex—A Quantitative Measurement of Smoke”; Ralph Johans 


president, Hays Institute of Combustion, has chosen the sul 

of “The Law as Applied to Air Pollution.” One of the outsta 
ing features on Wednesday's program will be a panel discussi 
entitled, “Hand Firing Heating Equipment with Different Kin 
of Coal.” W. G. 
J., will act as chairman during a panel 
Smoke H. K 


Kugel, chief engineer, division of Smoke Regulation and Boil 


Christy, smoke abatement engin 


Hudson County, N. 


cussion on Railroad Locomotive \batement. 


Inspection, Washington, D. C., will preside over a conference 


City Smoke Inspectors. 
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Committee on Arrangements 
T. H. Urdahl, Chairman 


TECHNICAL SESSIONS—R. K. Thulman, Chairman. 
INSPECTION TRIPS—s. P. Eagleton, Chairman. 
TRANSPORTATION—D. B. Tuxhorn, Chairman. 
REGISTRATION-RECEPTION—S. L. Gregg, Chairman. 
PUBLICITY—. T. Firestone, Chairman. 
ATTENDANCE—W., H. Littleford, Chairman. 
ENTERTAINMENT—I. M. Day, Chairman. 
FISHING—-Col. H. H. Downes, Chairman. 
FINANCE—G. R. Walz, Chairman. 

BANQUET—F. E, Spurney, Chairman. 

GOLF—W. E. Kingswell, Chairman. 
SIGHTSEEING—P. H, Erisman, Jr.. Chairman. 
LADIES—P. H. Loughran, Jr.. Chairman. 


LL roads lead to Washington, D. C., where the Society’s 
Semi-Annual Meeting 1940 will be held, June 17 to 19, at 
the Wardman Park Hotel. The Committee on Arrange 

ments has announced that plans are now complete for the enter 
tainment of visiting members and everyone is urged to come and 
bring the entire family, because Washington and nearby Vir- 
ginia and Maryland have many places of historic and educational 
interest for all. 

The headquarters hotel is located in a private park with every 
facility for entertainment. Though well away from the downtown 
district the taxi rate from the Union Station is 30 cents. Room 
rates are low and the cost of bringing the entire family is mod- 
erate because of the special rates available for children. For 
those members who drive there is ample free parking space at 
the hotel, also special garage and service facilities if desired. The 
location is close to the Bureau of Standards, golf clubs and other 
points of interest. 

Service at the Wardman Park Hotel is on the European Pla 
and the special rates for members attending the Semi-Annual 
Meeting are Single room and bath $3.00 per person per day and 
Double room and bath (2 persons) $5.00 per day. Rates for 
special suites will be quoted on application. Every room is an 
outside room and the hotel, one of the largest in the south, is 
attractively furnished and provides excellent dining service at 
moderate rates. The hotel overlooks Rock Creek Park and 
points of interest in the vicinity at the National Zoological Park, 
the U. S. Naval Observatory and Washington Cathedral 

The time selected for the meeting will find Washington in its 
best summer dress and sessions have been arranged so that there 
will be plenty of time to see all of the sights 

The railroads quote low round trip fares to Washington and 
the cost of a round trip from a few typical chapter cities is 


given: 
Round Tri lo Washingtor One Way Pullmar 
R. R. Fare From Lower Berth 
$42.45 Chicag $0.50 
1.80 Cincinnati 95 
on Cleveland 3.15 
ro Detroit 4.50 
5 *hiladelp! 2 65 
17.50 ittsburgh 2 65 
48.99 St. Louis 6.380 


No doubt, many members will want to continue to the New 
York World’s Fair in connection with their visit to Washington 
and local agents should be asked for rates to New York as 
special low rate round trip World’s Fair tickets may be used via 
Washington in either direction. Inquire about the substantial 
savings available when World's Fair tickets are used 

For those who motor from New England and the northeast 
U. S. 1 can be used and downtown traffic can be avoided. Mem- 


bers from southeast will find U. S. 1 or Route 211 satisfactory. 
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Washington 
Wants to See 


You...in June 





Those coming from Pittsburgh and the West should uss 
240. The mileage to Washington from some typical cities 


follows: 


Buffalo, N. ¥ 422 Louisville, Ky 
Chicago, I! 710 New York Cit 
Cincinnati, Ohi 498 Philadelphia, P 
Detroit. Mich 532 Pittsburgh, Pa 
Indianapolis, Ind 548 Richmond, Va 


Members are receiving literature about the meeting in the 
of a booklet, “Highlights of the Nation’s Capital,” annow 
of the facilities at the headquarters hotel and room resery 
automobile 


card, also special cards for use in obtaining 
and road information. 


The Committee on Arrangements | 


has announced that 
entertainment of visiting members there will be a fishing 
on Chesapeake Bay on Sunday, June 16, and those who ar 
terested should send their reservation in advance 


Registration headquarters will be open at the Wardman | 


Hotel Monday, June 17, and the first session will b 
10:00 a. m. During the morning, the ladies will visit the \W 
House and in the afternoon they will join the men for a 
seeing tour. Golfers will go to Congressional Country ( 
play in a tournament for the Chapter and Research Cups 
the afternoon. There will be an informal party and local 
ter members are hard at work rehearsing an original 
entitled, “Going With the Wind.” 

While the men are attending the technical sessio1 
morning the ladies will enjoy a motor tour to the Lee mans 
Arlington, and will have luncheon at Mt. Vernor During 


afternoon, there will be a demonstration by the F.B.I 
bers and ladies. In the evening the Semi-Annual Banquet 
Dance will be held at the Wardman Park Hotel 

On Wednesday morning, the ladies will attend a style sl 
one of the leading department stores and a program of inspect 
trips has been arranged for the afternoon. Plan now for t 
interesting days in Washington. 

The Officers of the Washington Chapter and the Committ 


on Arrangements are hoping for a large attendance and invit 


their fellow-members to make plans to attend this important 
meeting on June 17 to 19th. 


Harris & Ewins 
Library of Congress Annex 
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TENTATIVE PROGRAM 


AMERICAN Society OF HEATING AND VENTILATING ENGINEERS 


Semi-Annual Meeting 1940 


Wardman Park Hotel 


J ante ? 
, > ‘ ’ ' , 
8:30 a.m. fishing Party in Chesapeake Bay ($ 

0 p.n ( ! 1 Meeting 
J = 
thle y 
) 
8:30 a.! Registratiotr 


0:00 a.m TECHNICAL SESSION 


Study of Changes in Temperature 
Vapor Content of Respired Ai 
Cavity, by L. E. Seeley 

Heat Transmittance Through Glass Bl 


tion, by F. C. Houghten and David St! 


man Park Hotel at 12:15 
30 p.m. Golf Tournament for Research and ( 
Congress il Country Club (Greer 
00 pin Tour of Inspection, Bureau of Standards 
Op.t Sightseeing | f downtown building 


OO I 
ing With the Wind,” written and 
members of the Washington, D. ¢ 


Dancing after Show 
Tuesday, Jui ¢ Id 


1:30 a.m. Ladies’ Motor Tour to Lee Mansion, M 


Washington, D. ©. 


nformal Party and Show (an original pl 


and Arlington with luncheon at Mount Vert 
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President Giesecke Addresses 
Minnesota Chapter 


{pril 8, 1940. The Minnesota Chapter gathered for dinner at 
the Y. M. C. A. in honor of Pres. F. E. Giesecke, College Sta- 
tion, Tex. There were 95 members and guests in attendance 
when Pres. F. C. Winterer called the meeting to order at 7:15, 
and the minutes of the March meeting were read and approved. 
The report of the nominating committee was then submitted as 
follows: President—M. H. Bijerken; Vice-President—H. M. Betts; 
Secretary-Treasurer—D,. B. Anderson; Board of Governors—F. 
C. Winterer and William McNamara. Prof. F. B. Rowley 
moved that the report be accepted, which was seconded and 
passed. 

H. E. Gerrish moved that the sum of $50.00 of the Chapter’s 
funds be earmarked and set aside as of this date for the purpose 
of promoting student memberships as the executive board may 
direct. The motion was seconded by Professor Rowley and con- 
siderable discussion followed. Professor Rowley called attention 
to the fact that when student members received both their mem 
bership and Tue Guipe for $3.50 the Society had quite a number 
of student members, but when the dues were raised to the present 
amount the student membership showed a very decided drop. 
He further stated that the students of today are excellent pros- 
pects for future membership and urged everything possible to 
encourage them. He based his conclusion on the fact that past 
experience indicates a large percentage of student members con- 
tinued on with the Society to full membership. J. E. Swenson 
suggested that since student members are present for only a 
year or two at best, he would prefer to see the money expended 
in the nature of a scholarship for needy students. Prof. A. B. 
\lgren suggested that the matter be considered further at the 
next meeting. 

F. H. Shernbeck, chairman of the entertainment committee, 
announced that the May meeting would be held at the Golden 
Valley Golf Club, May 13. 

President Winterer then called upon Professor Rowley to in- 
troduce the guest speaker of the evening, Pres. F. E. Giesecke, 
whose subject was “Radiant Heating and Cooling.” He opened 
his remarks with a brief resumé of the growth of membership in 
the Society, and explained the necessity of a continued healthy 
growth of the Society through its Chapters. He then presented 
his subject in a very thorough manner, carefully explaining and 
illustrating the fundamental principles of this method of heating 
and cooling and traced its histotical development from its incep- 
tion many years ago, to the more modern applications in both Eu 
rope and America. He also explained and illustrated many de- 
tails of construction involving different heating and cooling media 
The meeting adjourned at 9:30 p. m. with a rising vote of 


thanks to Professor Giesecke for a most enjoyable evening. 


Philadelphia Holds Annual Meeting 


{pril rr, 1940. The annual meeting of the Philadelphia Chap- 
ter was held at the Anthracite Industries Laboratories, Primos, 
Delaware County, Pa. Following an excellent supper the meet- 
ing was called to order at 7:30 p. m. by Pres. R. F. Hunger. The 
reading of the minutes of the previous meeting was dispensed 
with. 

\. C. Caldwell announced that the auditing committee had ex- 
amined the accounts of the Treasurer and found everything in 
order. Treasurer Mather then read a summary of the audit, 
dated April 1, 1940. 

H. B. Hedges then explained the arrangements for the annual 
golf meeting at Huntingdon Valley Golf Club on May 9, 1940, 
and W. P. Culbert spoke briefly concerning the plans of the 
golf committee for that day. 

The list of names selected by the nominating committee to 
serve as the officers of the chapter were then announced by Pres- 
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ident Hunger as follows: President—C. B. Eastman; First | 
President—H. B. Hedges; Second Vice-President—ui 
Mather; Treasurer—Edwin Elliot; Secretary—A. C. Caldy 
Board of Governors—R. F. Hunger and L. E. Moody. 

Mr. Hedges then presented the host of the evening, All 
Johnson, director of the Anthracite Institute Laboratories, 
briefly outlined the work of the Institute. His talk was foll 
by a tour of inspection of the Laboratories guided by engi: 
of the staff, and enjoyed by the 85 members and guests atter 


Western New York Host to 
T. F. Hatch and F. J. Linsenmeyer 


Apri 8, 1940. The regular meeting of the Western New 
Chapter was held at the University Club with 118 members 
guests attending. 

The reading of the minutes of the March meeting was 
pensed with, due to the length of the evening’s program. | 
L. P. Saunders read a letter received from the family of th 
Benjamin F, Stangland, expressing their grateful appreciati: 
the kind expression of sympathy in their recent bereavement 

The secretary read the slate of officers for 1940-41 as ad 
by the Board of Governors at a meeting held March 21, as 
lows: President—C, A. Gifford; First Vice-President—W 
Heath; Second Vice-President—H. C. Schafer ; Secretar S 
Quackenbush ; Treasurer—B. C. Candee 

President Saunders appointed M. C. Beman to audit the 1 





urer’s books for 1939-40. Mr. Gifford announced that the 
meeting would be the annual meeting and that the Chapter w 
be the guest of the Iroquois Gas Corp. 

After President Saunders introduced the various officers 
guests seated at the speaker’s table, he introduced Theodor: 
Hatch, New York, N. Y., associate dust control engineer, D 
sion of Hygiene, New York State Labor Department, who c! 
as his subject dust control. His talk was very interesting 
instructive and was accompanied by lantern slides. The s1 
being of interest to so many industries of Western New \ 


a large number of key men who have industrial problems 


as 


in attendance. A rising vote of thanks was extended t 
Hatch, after which the meeting was adjourned 

March 11, 1940. The March meeting of the Wester: 
York Chapter was held at the University Club with 34 met 
and guests attending. 

The minutes of the previous meeting were read and appr 
Pres. L. P. Saunders read a letter from J. R. Vernon, expres 
his appreciation to the Chapter for the courtesies extend 
him when he was the guest speaker at the February meeting 

Walter Davis spoke briefly on the identical bills introd 
in the Senate and Assembly in the State of New York, Alba 
No. 317 in the Senate and No. 420 in the Assembly. Thes« 
provide for the licensing of contractors in the air conditio 
field, and it was regularly moved and seconded that the C! 
ter definitely sanction these bills. 

A vote of thanks was given to the dance committee, Rosv 
Farnham, Joseph Davis and D. J. Mahoney, for their splend 
efforts in arranging for the Washington Birthday dinner-dance 
at the Park Lane, the proceeds of which Mr. Farnham tu 
over to the chapter. 

Mr. Farnham spoke in connection with the outline ot 
April meeting and announced the guest speaker as Theor 
Hatch, New York City, associate dust control engineer, >t 
of New York, Department of Labor, who will discuss indu 
trial ventilating problems. 

President Saunders then introduced the guest of the even 
Prof. F. J. Linsenmeyer, University of Detroit, who chosé 
his subject air leakage through full metal weatherstripped w 
dows. His talk was very interesting and instructive, acc 
panied by lantern slides. A rising vote of thanks was exten 
Professor Linsenmeyer, after which the meeting was adjour 
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Insulation Discussed at Pittsburgh 


dinner in the Coffee Shop of th 


McIntosh called the 


with 35 members and 


ipril 8, 1940 Following 
wsevelt Hotel, Pres. F. C 
Pittsburgh Chapter to order 
March 


regular meet 
of the 


sts present The minutes of the meeting were read 


l approved as read 


President McIntosh reported on several meetings of the Ad 


sory Board to discuss a research program which the Pitts 
irgh Chapter desired authority to sponsor 
F. C. Houghten reviewed what had already been done at the 


Magee Hospital in the way of air conditioning the operating 


wom and recovery ward 


President McIntosh then introduced Dr. M. B. Ferderber, who 


iscussed some of the problems of preparing a patient for ai 


eration, particularly in summer and of the precautions genet 


illy taken to avoid post-operative shock. He then preset 


lohn W 
und post-operative treatment He 


Shires, who is an authority on pre-operative preparation 


spoke briefly on what 


might be gained from more accurate knowledge of the effect 


itmospheric environment on a patient before, during, and a 
1 major operation. 

MclIntos! 
Paul D. Close, Chicago, technical 


Mr. Close’s 


courtesy of the 


President introduced the pri 


secretary of the Is 
Pittsbure! 


Speaker’s Bu 


evening, 


sulation Board Institut visit to the 


was arranged through the 
addressed the 


Chapter 
Societ He meeting on the top 


Hesitates,” 


reau of the 


“Heat that 


heat transfer and the characteristics of the 


reviewing some of the fundamentals 


several t pes 1 1! 


sulation. This was followed by a discussion of the economies 


nsulation in building construction. As customary the question 


diecussios 


how thick insulation should be provoked an energetic 
According to T F, Rockwell, secretary if the cl apter the meet 
g adjourned at 10:30 p. m 


r 


Storage Refrigeration Interests 


New Orleans Chapter 


lprw UJ Che regular meeting ot tl Delta C} ipter was 
held in the New Orleans Public 1 


Service Bldg., and was well a 


tended and thoroughly enjoved by the members and guests pre 
nt. accordu yg to | G Burns, secretary of the ( hapter 
Carl I. Boester, Jr., St. Louis, Mo., was the guest speaker 


nd his talk on the subject of storage refrigeration as applied to 
enthusiastically received and the barrag: 


floor 
complimented the 


ur conditioning was 
continued for ver al 
Speaker's 
affording the 


Bor ster 


interesting questions from the 
Delta 
} 


he Society for its tire 


ul Che Chapter 


tt selection, and for 


bers in New Orleans the opportunity to hear Mr 


Oregon Elects New Officers 


, , 
called the 


Pres. |. D. Kroeker 


guests in attendance The minutes 


meeting t 


5 , y 
March 7, 19040 


der with 24 members and 


January and February regular meetings were ap 


both the 


ved as read 

Vice-Pres. T. E. Taylor presented a complete report of a 
ities as well as exhibits at the Annual Meeting and Exposi- 
n in Cleveland, which was followed by a lengthy discussion 
the conclusion of which Mr. Taylor was complimented by 


‘ chapter for his fing 
at 
rted 


re port 
committee, re 


had 


Commissionet 


Byrne, as chairman of the legislative 
that his 
president to arrange a 
the Portland City 


Kroeket 


instructed 


Bowe s 


committee had again met, and 


meeting with 
Council 
called B. W 


announced that 


1 
Farnes, who reported 


President upon 


future meetings, and the banquet meeting at 


Conference was to be the next chapter 


Giesecke, president of the So 


Air Conditioning 
eeting, and that Prof. F. | 
ty, would address the group at that time 


F. McIndoe reported the public relations committee had 
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neer, he touched upon the psychology of human nature, person- 
ality and desire to experiment. He further discussed the future 
of the engineer, stating that the future of man is very closely 
related to the future of engineering as the economical handling 
of the materials of the earth will determine to a great extent 
the length of time mankind will be able to live on the earth. He 
concluded his talk by referring to the practical information 
contained in THe Gurpe, and then answered the numerous 
questions. 

Mr. McAlweede, City Inspector for the City of Des Moines, 
was present and asked the Society’s assistance in the smoke 
problem in Des Moines. Much discussion followed this request, 
and Professor Eastwood suggested the appointment of a commit 
tee to investigate and see if an engineering problem exists in the 
connection. President Johnson immediately appointed Maurice 
Olchoff, A. L. Walters and N. B. Delavan to serve on such a 
committee. According to Perry La Rue, secretary of the Chap 
ter, the meeting adjourned at 10:30 p. m. 


F. J. Linsenmeyer Visits Ontario 


{pril 1, 1940. The April meeting of the Ontario Chapter was 
held at the Royal York Hotel, Toronto, with 40 members and 
guests in attendance. Following dinner the secretary read the 
minutes of the preceding meeting, which were approved as read 

The report of the nominating committee was then announced 
President—J. W. O'Neill; Vice-president—F. E. 
Ellis; Secretary—H. R. Roth; Board of Got 
D. O. Price, and W. C. Kelly. 

Pres. H. D. Henion announced that the auditors for the com 
ing year would be W. C. Kelly and D. O. 
Foster, a member of the Man- 


as follows: 


ernors—C. Tasker, 


Price. President 
Henion then called upon P. H 
itoba Chapter, who extended greetings from his chapter 


Prof. F. J. 


duced by President Henion, and spoke on air leakage through 


Linsenmevyer, University of Detroit, was intro 


full metal weatherstripped windows. He illustrated his talk 
with slides showing the various types of window construction, 
which proved very interesting. A vote of thanks on behalf of 
the chapter was extended Professor Linsenmeyer for his splen 


did address, which was followed by adjournment. 


Air Conditioning Discussed by Manitoba Chapter 

March 21, 19040. The regular monthly meeting of the Man- 
itoba Chapter was held at the Fort Garry Hotel, Winnipeg, 
and Pres. G. C. Davis called the meeting to order at 6:45, with 
dinner preceding the meeting. The minutes of the February 
meeting were read and approved on motions of Messrs. Michie 
and Charles. 

The standing committees were requested to prepare and sub- 
mit a report of the year’s activities at the May annual meeting. 
A discussion relative to a letter from the Board of Trade of 
the City of Teronto regarding the term “air conditioning” fol- 
lowed, and President Davis was requested to reply stating in 
effect that the Manitoba Chapter was still in accord with their 
previous recommendations. 

D. F. Michie, William Worton and William Glass were ap- 
pointed to the nominating committee to select candidates for 
the various offices to be filled at the May meeting, with nom- 
inations available for the April meeting. It was announced that 
Prof. F. E. Giesecke, president of the Society, would be the 
speaker at the April meeting. There being no further business 
the meeting was adjourned. 

February 23, 1940. A special dinner meeting of the Manitoba 
Chapter was held at the Marlborough Hotel, Winnipeg, with 
President Davis presiding. The minutes of the preceding meet- 
ing were read and on motions of J. B. Steele and F. Chester 
were approved as read. 

The secretary read a letter received from P. H. Foster, now 
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with the Royal Air Force, in which Mr. Foster expressed 
thanks to the Manitoba Chapter. 

Following the regular order of business President Davis 
troduced Dr. Charles Sheard, director, division of physics 
biophysical research, The Mayo Foundation and Clinic, Rochest: 
Minn. Dr. Sheard gave an interesting address, illustrated 
lantern slides, on the subject of thermal interchanges betweer 
After a vote of thanks to D 
Sheard, extended on behalf of the chapter by P. L 


human body and its environments. 
4 ‘har les 


meeting was adjourned. 


Glass Insulation and Odor Control 
Discussed at Cincinnati Meetings 


March 12, 1040. A group of 28 members of the Cincit 
Chapter boarded a Greyhound bus for Newark, Ohio, where t 
were courteously escorted through the Owens-Corning Fiberg! 
Plant. 


methods necessary to produce glass insulation, glass air filt 


The inspection trip revealed the intricate manufactur 


and glass cloth. 

Dinner was served in the Granville Inn, Granville, Ohio, y 
the compliments of the hospitable Owens-Corning officials, \ 
gave short talks on the various phases of their glass produ 
manufacturing and application, as was reported by W. H. Jun! 
secretary of the Cincinnati Chapter. 

February 13, 1940. The regular monthly meeting was | 
at the Netherland Plaza, in spite of a severe blizzard and 
temperature, and the 27 members and guests present gav 
warm welcome to Henry Sleik, vice-president, W. B. Con 
Engineering Corp., who gave an interesting talk on odor 
trol, with particular attention to activated carbon in th 
stream. 





The routine business included the reading and approval 





the minutes of the previous regular meeting, a discussior 
the March meeting to be in the form of an inspection tri; 
the Owens-Corning Fiberglas Corp., Newark, Ohio. The el 
tion of the nominating committee resulted in the following 
W. Motz, chairman; H. A. Pillen, R. W. Sigmund, I. B. H 
burn and E. B. Royer. The chapter delegates’ meeting in Cl 
land was also discussed. 

Pres. H. E. 
ter representatives in connection with the proposed revisi 
of the Cincinnati Building Code, with particular referenc 
the Heating. Ventilating and Air Conditioning provisions 
the Code: O. W. Motz, I. B. Helburn, M. E. Mathewson, \ 
R. Stevens and W. H. Junker. 

Before adjournment G. P. Mursinna showed a movie filn 
the annual dinner-dance, which was enjoyed by all 

January 20, 1940. The Cincinnati Chapter declared a holid 
from serious business and under the stewardship of Hal K. Jer 
nings, held a dinner-dance in the Alms Hotel. There wert 
members and guests who enjoyed a delicious dinner and t! 
tripped the light fantastic for the remainder of the evening 


Sproull appointed the following as official cha 


Illinois Chapter Hears W. H. Driscoll 








February 12, 19040. The February meeting of the Illinois O 





ter was called to order at 8:00 p.m. by Pres. Tom Brown, wit 


an attendance of 67 members and guests. The secretary r 
the minutes of the previous meeting and gave his report to t! 
chapter on the Society’s Annual Meeting in Cleveland. Presider 
Brown read a letter from the Delta Chapter, New Orlea: 
expressing their appreciation of the Illinois Chapter’s messas 
of congratulation on their organization. 

H. M. Hart, past president of the Society, introduced W. |! 
Driscoll, New York, another past president, whose subject w 
Mr. Driscoll opened his talk wit 
several interesting reminiscences of the early days of the 5 
ciety and sketched its birth and development from its orga! 


amputating the square foot. 
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ion in 1894. He told of the start of the Research Laborato 


brought out the tact that this was the first Society of its 


{ to increase its annual dues for the specific purpose of sup 


tng a Research Laboratory Mr Driscoll stressed the in 
tance of the Research Laboratory, not only to every mem 


of the Societv but to everyone engaged in the heating 


tilating and air conditioning field. 


He also gave some interesting facts about the first GuIDE in 


»” and sketched the growth of Tue Gurpe to the prese: 


He discussed the origin of the term 
kenclature to express a unit of heating and outlined the prog 
ss being made toward eliminating this term, which no longs 
’ 
: 


is any relation to the quantity it represents am the substitu 


of the symbol “Mb” or “Mbh,” ie. 1,000 Btu or 1,000 Btu 


hour He also pointed out that the use of this unit would 


len! ; hoth } 


eating and cooling problems 


Mr. Driscoll closed his remarks by lauding the life-long ef 


ts of such Illinois Chapter members as H. M. Hart, S. R 
wis and John Howatt, and their continued interest in_ the 
ASHVE after retirement from the presidency of the Societ 
\ lively dis ssion followed und =| J \eberly 1 ved t t 
secreta ! m the Standards Committee that the I] 
nat t ter? square Toot The moto va < 
d at ! ed, and was llowes t 


The third Oreg State Air Conditioning Conterence, st 

P by the Oreeuo State ( lleve Corval s, Ure Vas held 
March 28-30, 1940, with the Oregon Chapter of th ASHVI 

perating in arranging the technical program 

Earl C. Willev served as General Chairman of the Conterer 


Committee, and was assisted by Tohn P. McDermott, Bryant W 
re, MacGregor, C. E. Thomas, Walter Hant! 
und J. Donald Kroeker 


The attendance or 135) «(St ialists m= «othe elds i heating 


entilating and at f litioning was from all parts t the 
ry. and the latest developments m at conditioning equipment 
il j its proper applicati nm were discussed There were 15 papers 


Among the 


radiator heat 


presented during the 11 sessions of the Conference 


ibjects discussed were economics ot heating 
ation codes control svstems tuels 


rners, district heating, problems of condensation, radiant heat 


varm air heating, 


g, air distribution and grilles, cooling methods, and moderniza 
n of heating systems 
Numerous exhibits on air conditioning units, heaters, coolers 
ns, control equipment, etc., were on display in the Mechanical 
Engineering Laboratory, and this feature aided in establishing 
ser cooperation and understanding with those in the constru 
tion fields, the products of which are so vitally affected by ait 
litioning. 


€ opening session was held in the Chemistry Building audi 
Dean R. H 


ium with Earl C. Willey presiding as chairman 
arborn, School of Engineering, welcomed the guests, and Prof 


S. H. Graf, mechanical engineering department at the College 

| J. Donald Kroeker, president of the Oregon Chapter of the 
Society also greeted those attending the Conferenc« The chair 
of the technical sessions were Messrs Willey and Moors 
ASHVE held their 


nthly meeting, in conjunction with the Conference, on Marcl 


m™ 


the Oregon Chanter of the regular 
and the program started at 6:00 p. m. with a stag banquet at 
h B. W. Farnes acted as toastmastet 


George W 


Greetings were giver 
Peavy, president of Oregon State College, and 
0 p. m. an illustrated lecture on “Radiant Heating and 
lng” was presented by Prof. F. E. Giesecke, College Statior 
president of the ASHVE. 
illation of the newly elected officers of the Oregon Chapter 
\SHVE was completed 


After a discussion period the 
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there has been no evidence but that these data are conservative. 
However, with the rapid increase in use of large hot water 
heating systems it seems desirable to restudy the frictional re- 
sistance for pipe sizes larger than 6 in. in diameter, as the 
Guipe data were computed from friction drops disclosed in much 
smaller pipes. 

Other members of the committee who are responsible for out 
lining and supervising this work are: L. A. Cherry, Buffalo, 
N. Y.; G. C. Davis, Winnipeg, Man., Canada; T. M. Dugan, 
McKeesport, Pa.; Earle W. Gray, Oklahoma City, Okla.; R. 
T. Kern, Fitchburg, Mass.; H. A. Lockhart, Chicago, II; 
\xel Marin, Ann Arbor, Mich.; R. F. Taylor, Houston, Tex.; 
and E. L. Weber, Seattle, Wash. 


RK. R. Sayers Named Director of Bureau of Mines 


Dr. R. R. Sayers, senior surgeon of the U. S. Public Health 
Service, who for 17 years directed the health and safety activi- 
ties of the Bureau of Mines, has been appointed director of the 


Bureau to succeed John W. Finch, who resigned January 31. 


Dr. Sayers, a graduate of the Universities of Indiana and 
Buffalo, was professor of electro-chemistry at Buffalo University 
before joining the Public Health Service. Since the Bureau of 


Mines took over direction of its own safety operations in 1932 


he has been in charge of industrial hygiene and sanitation for the 


U. S. Public Health Service. He is a member of the American 
Institute of Mining and Metallurgical Enameers and is the 


author of several books on mining and metallurgy 


Death of Robert P. Rasmussen 


Robert P. Rasmussen, president of the Economy Equipment 
Co., Chicago, Ill, died on February 2, 1940, in his fifty-second 
year. His death came suddenly of a heart attack and was a great 
shock to his many associates. He had been active in the busi- 
ness until a few days prior to his death 

Mr. Rasmussen, formerly associated with the Bentz Engineer- 
ing Co., Newark, N. J., manufacturers of air conditioning equip 
ment, and western manager of the company at the time they dis- 
continued business, was born in Chicago on July 2, 1888, where 
he received his early education. He attended the University of 
Michigan, Northwestern University, Armour Institute of Tech- 
nology and the University of Illinois. All through his career as 





a student and business man he was recognized as a man of 
ity and of untiring efforts. 

In 1928 he decided to take advantage of the experienc: 
ceived with the Bentz Co., and the Economy Equipment Co 
organized. 

He is survived by his widow, a daughter, Marilyn, a 
Robert, and three brothers, H. E. Rasmussen, A. F. Rasm 
and E. L. Rasmussen, to whom the Officers and Council 
Society extend their deepest sympathy. 


B. F. Stangland, Charter Member, Dies at 92 


Benjamin F. Stangland, charter member of the ASHV! 
mechanical engineer, who designed and installed ventilating 
in many of the large buildings in New York between 1879 
1916, when he retired, died at his home, Morton, N. \ 
March 26, 1940, at the age of 92. 

Mr. Stangland was born in Noble County, Ind. His 
education was received in public schools and at the Bro 


N. Y., Academy. In 1871, the year of the Chicago fire, hi 


working in Chicago as a sales engineer for the Forsythe S 
Lo The first night of the fire, October 8 he saved the 


rds ot the company by pushing them around on a hand 
all night, keeping a step ahead of the flames. which dest 
the firm’s building soon after Mr. Stangland had taker 
records 

\t the Philadelphia Centennial Exposition in 1876, Mr. St 
land developed the idea of counting small parts of watch« 
weighing them on a delicate scale, a practice continued t 
day. He was sales engineer for the Fairbanks Co., mat 


turers of scales, from 1873 to 1877 

from 1879 until his retirement in 1916 he was associated 
Howard & Morse in New York at 45 Fulton St. He desig 
} 


and installed ventilating plants in other large cities besides 


York, and was an authority on ventilating and drying over 
fruit products 
Mr. Stangland, besides being a charter member of the ASH 
was a member of the American Soctety of Mechant 
neers, of which he became a fifty-year member last Decer 
Surviving are his wife. Mrs. Emily Bridgeman Stang! 
whom he married 64 vears ago: a son, Robert Sedgwick 


land, Yonkers, N. Y., and a daughter, Mrs. Jessie Cary Gra 
Morton, N. Y. 
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The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for men 


bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their reter 
ences shall be printed in the next issue of the JourNat of the Society or sent to the members in other approved manner as orderé 


by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted upon 
the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigned 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past mont! 
15 applications for membership have been received and the names of these men and their sponsors are published in the following list 


Members are requested to scrutinize the list with care. 


Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising 


The Committee on Admission and Advancement, and in turn, the 


1 
the 


Secretary promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it 1s the 


duty of every member to promote. 


Unless objection is made by some member by May 15, 1940, these candidates will he balloted upon by the Council. TI 
elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


BAHLMANN, W. F., Br. Mer., Holland Furnace Co, Richmond, 


Va. 
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REFERENCES 
Proposers Seconders 
T. Cheff (Non-Member) Edwin Conquest 
H. Ault (Non-Member) ( Non-Member) 
James Moncure (Non-Men 
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lowa 
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Sturtevant Co., Alexandria, Va 


Gorgen Co., St. Paul, Mints 


ANDIA, \\ \I Charet I Air ( nd Ww Refrig.. Paciti ( 
mercial Co., Manila, P. | 


ay, Ei. | Partner, Gray Engineering Co.. High Point, N. ¢ 
FFIN, C. J., [engr.-Custodian, Chicago Board of Education 
Chicago, Ill 

ALL, [Rr AN ti ke Sales WN Service Dve L) ( 
Grand Rapids, Micl 

awes, H. D., Student, Mass. Inst. of Tech., Cambridge, Mass 


NDRICKSON, \\ B SETvice Mer... 
Englewood, N. ]. 


pBpuRN, E. M., Br. Mer., Empire Brass Mfg. Co., Ltd.. Wim 
peg, Man Lal 
W. W., Ener., United Clav Prod. Co., Washington, D. ¢ 


WW \ Mecl Eng Western Electric se’ = New Yor 


gin, FF. R., Asst. Mer., Htg. Dept.. Globe Machy. & Suppl 
Co., Des Moines, Iowa 

Calvert Distilling Co., Relay 
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wis, H. F., Vice-Pres. & Gen. Mer.. 
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rerson, J]. R., Draftsman, Gausman & Moore, St. Paul, Mim 


osseR, R. G., Sales, Trane Co.. Minneapolis, Minn 
ACKENRBUSH, S. M., Hte., Vte. & Air Cond. Contractor 
Quackenbush Co., Buffalo, N. \ 
NGE, C. H., Mgr. Sunbeam Dept.. 
San. Corp., Milwaukee, Wis 
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CANDIDATES 


STEVENS, I. K., Treas., Internatl. Exposition Co., New York, 
oe 6 

Swenenart, D, W., Educational Dir., Air Cond. Training Corp., 
Youngstown, Ohio 

[HOMPSON, CHARLES, Sales & Design, Builders Wholesale Sup- 


ply Corp., Reno, Nev. (Reinstatement) 


TIERNAN, 
Metal 
Topp, M. L., 


J. P., In charge of Engrg. Work, Tru Way Sheet 
Fabricators, East Orange, N. 


Mech. Engr., Waterloo, lowa 


( Advancement) 


Tone, J. E., Jr., Pres., Tone Air Cond. Co., Des Moines, Iowa 


Watiis, W. M., Htg. Contractor, Seattle, Wash 


Des Moines, Iowa 


Warp, W. J., Br. 


Mer., Johnson Service Co., 


Southern Union Utilities Co., Belle 


Woops, C. F 
ville, Tex. 


Sales Repr., 


Section 





REFERENCES 


Proposers Seconders 


C. F. Roth \ | lleisher 

\. J. Offner \. V. Hutchinson 

}. L. Hamilton (A/EE) Emil Kumming (ASM/ 
Martin Schiff (A/EL) J. L. Woodress (4/EE) 


Lawrence Gulling Lehman Ferris (Non-Men 


(Non-Member) 


William Leavers G. A. Ferris (Non-Mem 
( Non-Member) 

\. A. Marks N. S. Kampish (Non-Men 

B. A. Bock (Non-Member) EK. S. Smith (Non-Membe 

1. C. Knox L. E. Hedeen 


William Goodman (4S! 
E. H. Borg 


R. H. Anderegg 
T. R. Johnson 


Perry La Rue L. E. Hedeen 

M. N. Musgrave B. M. Veltman 

R. O. Wesley Hi. T. Griffith 

T. R. Johnson B. Ee. Landes 

E. H. Borg R. H. Schnell 

W. E. Stark Cc. le Brees. Ie. 

Ross Zumwalt H. C. Frizzell (AGA) 








CANDIDATES ELECTED 





In the past issues of the JourNaAt of the Society the names of the following men were listed as Candidates for Membership. T} 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon by 


Council 
lowing list of candidates elected: 


MEMBERS 


BerToOLeTte, CHester, Jr., Htg. & Air Cond., Modern Automatic 
Heat Co., Poughkeepsie, N. \ 

Davipson, J. C., Jr. Htg. & Air Cond. Engr., Dept. of 
Minneapolis, Minn. (Advancement) 

R., Cons. Engr., Chicago, Ill 


Jr., Instructor, Wayne Univ., 


Bldgs., 
GRITSCHKE, E. 


LIESSELSCHWERDT, A. L., Detroit, 


Mich. (Advancement) 
INMAN, Macon, Supervising Engr., Cafritz Co., Washington, 
D. C. 


Main, B. S., Mech. Inspector, U. S. Dept. of Agriculture, 
Peoria, Ill. (Advancement) 


McEnter, F. M.., 
ington, D. C. 


Air Con. Engr., Archt. of the Capitol, Wash- 


Peterson, D. J., Dist. Mgr., Minneapolis-Honeywell Reg. Co., 


Buffalo, N. Y. 
Praw., F. E., Cons 
( Advancement) 


Engr., Prawl Engrg. Co., Scottsbluff, Nebr 


ASSOCIATES 


Baber, J. E., Sales Engr., T. C. Heyward, Charlotte, N. C. 


Brunner, E. G., Burner Sales, Dome Oil Co., Inc., Washing- 
ton, D. C. 

Derer, BERNARD, Pres., Airo Contracting Co., Inc., Brooklyn, 
N. Y. 

Danss, J. T., Chief Engr., Highland Technical School, Los An- 
geles, Calif. 


Arlington, Va. 
Washington, 


Hackett, F. C., Sales Repr., Bell & Gossett Co., 

Horne, H. F., Sales Engr., Johns-Manville Co., 
a < 

JENKINSON, V. J., Sales Engr., Minneapolis-Honeywell Reg. Co., 
Ltd., Toronto, Ont., Can. 

Ketry, J. J., Sales Engr., Philadelphia Elec 
delphia, Pa. 

Ley, R. B.. Mer. Cooling Div., 
Washington, D. C. 

Luptow, H. M., Sales & Engrg., Jackson, Miss. 

Lyncu, J. R., Owner, Lynch Furnace Co., Portland, Ore. 

Parkinson, J. S., Acoustical Engr., Johns-Manville Research 
Labs., Manville, N. J. 

Smirn, R. C., Engr., York Tce Machinery Corp., St. Louis, Mo 

Stott, D. A., Mgr., Canadian Co., Ltd., Toronto, 
Ont., Can. 


& Mfg. Co., Phila- 


United Equip. & Supply Co., 


Powers Reg. 


We are now instructed by the Council to post herewith, as required by Art. 


B-III, Sec. 8, of the By-Laws, the { 


Supt., Bruce Wigle Co., Detroit, Mich 
, Jr., Cons. Engr., Charlotte, N. C. 


STRAND, C. A,, 
WoorTen, M. F 


JUNIORS 


Armour’s Plbg., Htg., Elec. ( 
{dvancement ) 


Armour, E. G., Sales Engr., 

tractors, Brantford, Ont., Can. (. 
J. G., Htg. Engr... Savannah Gas Co., 
Franck & Fric, Ch 


CROLEY, Savannah, Ga 


CumMMINGs, R. J., 
land, Ohio 
Douetas, D. C., Tech. Sales Engr., 

Washington, D. C. 


Engr. & Estimator, 


United Equip. & Supply ¢ 


Graves, F. V., Engr. & Sales, Frank A. Leon Co., Washi 
mm 4. 

Gray, W. ¢ Air Cond. & Htg. Ener., Gulf, Mobile & Nort 
R. R. Co., Bogalusa, La. 

Jorpy, J. J., Engr. & Contractor, Jordy Bros., Inc., New 
leans, La 


Koenic, A. C., Sales Engr., Evansville, Ind 


STUDENTS 
Tech., Pitt 


Breyer, Freperick, Student, Carnegie Inst. of 


burgh, Pa. 


Ciemens, J. D., Grad. Student, Purdue Univ., West Lafay 
Ind. 

ExtunNp, G. P., Student, Univ. of Minnesota, Minneapolis, M 

Ery, R. S., Student, Mich. State College, East Lansing, Mic! 

Foote, J. H., Jr., Student, Mich. State College, East Lansn 
Mich 

Herre, H. A., Student, Carnegie Inst. of Tech., Pittsburgh, P 

Jones, H. S., Student, Carnegie Inst. of Tech., Pittsburgh, P 


Kei_ty, O. A., Student, Mich. State College, East Lansing, M 


LiesticH, Murray, Student, Carnegie Inst. of Tech., Pittsbur 
Pa. 

Merz, R. A., Student, Mich. State College, East Lansing, M 

Orertin, J. A., Student, Mich, State College, Fast [ans 
Mich 


Paerz. G. A.. Student, Purdue Univ., West Lafayette, Ind 


rittancuast, H. S., Estimator, Minneapolis Gas Light Co., M 
neapolis, Minn. 

Warren, H. P.. Lab. Asst., Texas Engrg. Exp. Sta., Coll 
Station, Tex. 

Winer. B. B., Student, Carnegie Inst. of Tech., Pittsburgh, P 
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FEDDERS COOLING COILS 


New Complete Range of Sizes for Refrigerants 
and Cold Water. 


FEDDERS UNIT AIR CONDITIONERS 


Seven Base Models from 1'2 to 25 Tons Capacity. 


FEDDERS SERIES 4 UNIT HEATERS 


Full Range of Models from 75 to 1100 EDR. 


Heatinc, Pirinc anp Air Conprrioninc, May, 1940 





og0P ust* 





stand behind 


{edders Tyne K 


HEATING COILS 


and the men who 
install and use them 








Time is a good measure of experience! It 
NOT 
Fedders Type K Heating Coil design is 


teaches what to do as well as what to 





do. 


the cumulative result of 44 years of spe 
cialized experience in heat transfer,—theoretically, prac 


tically, reliably, and economically. 


Copper fins bonded to copper tubes .. . patented, full- 
floating relief of expansion stresses between heating coil 
and casing .. . “knee-action” relief of differential expan 
sion between neighboring tubes . 


expansion guides . 


. . heavy, forged bronze 
.. large plenum-type steam headers . 
integral orifices and scale breakers,—those are some of the 
advanced engineering features of Fedders Type K Heat- 
ing Coils. 

In addition,—husky, rigid ARMCO ZINCGRIP casings 


provide adequate protection against 
coil distortion. 


piping stresses and 


Complete data is given in new Catalog AC-601. It is a 
time-saving, working tool for heating men who want to 
save hours in engineering. Write for your copy right now. 


ee we we ee ee ee ee ee ee ee ee ee 
| FEDDERS MANUFACTURING CO. 
l {ir Conditioning Division; 81 Tonawanda St.. Buffalo. N. ¥ 
] Please send my personal copy of Type h Heating Ci Catal 
1 AC 00 

Iype R & W Cooling Cs Cat 
l log 892 

Unit Aly ( t ( 
! AC-202 
| { Heater ¢ 
| Name 
; Concern 
i street 
1 City 
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Apply the same rules to your heating boiler specifi- 
cations as used by large power plant engineers 
where pinch-penny economy is always demanded— 


specify STEEL WATER TUBE BOILERS. 


Built for modern heating and modern firing Interna- 
tional '"FUELSAVER" STEEL WATER TUBE BOILERS 
are known for their complete absorption of gases— 
lowest stack temperature. The rapid, constant cir- 
culation; quick pick up; and high overload capacity 
assure the residence, large building, or plant the 
same economy and performance demanded in 
power plants where every penny counts. And we 
might add "FUEL SAVER" Boilers are practically 
self cleaning. 


Send for Catalog H see us in Sweet's 


THE INTERNATIONAL BOILER WORKS CO. 
if BIRCH ST., EAST STROUDSBURG, PA. 


Established 1886 





“FUEL SAVER” 


Le ee a 8: fy = 
STEEL HEATING & POWER BOILERS 
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quipmen! Developments 





For your convenience in obtaining more information 
about any of this equipment, see coupon on page 142. 
Add the new products and companies listed here to 
your Directory Section which you received in your 
January, 1940, Heatinc, Pieinc ano Am Conpbrrionine 
and thus keep your records of sources of supply up to 
date throughout the year . . . Single asterisk (*) indi- 
cates equipment not listed in Directory Section; double 


asterisk (**) equipment and manufacturer not listed 
New Type of Cooling Tower 
No. 1833—After two years of testing and proving, a new 


of cooling tower (“Double-Flow”) of patented design especi 
developed for heavy duty, large capacity service has bee: 
nounced. High efficiency and low operating costs are its 
the manufacturer states. The tower's unique design, an advai 
ment from the induced draft type, is such to prevent recirculat 
of hot Mixture of 


interior area, and alr 


saturated used air, it is stated water 


moving air is uniform throughout the 


is without turbulence since it is horizontal from both side 


the top fans expel it 


the center chamber from whenc« 





Operating savings are attributed to reductio1 pumping 


due to low height and a distribution system which requires 
pressure. Other advantages are freedom from “icing-up 
winter, a water distribution system that is entirely external 


simplify inspection and maintenance, and all bolted, diagona 
braced construction, 


Sizes of existing installations range from single fan unit 
2000 gpm to one tower having twelve 13 ft fans and anot 
Marley Co., 


with fourteen fans under construction 


Rd., Kansas City, Kans. 


Capacitor Motors for Air Conditioning 
No, 1834 


and air conditioning 


Extension of a line of capacitor motors tor ret 


service, which previously includ 


makes 


eration 


ratings from '& to 4 hp, now them available to 


inclusive. 
Fundamentally, a motor is a single phase 
that 


stator windings and a capacitor. 


capacitor 


obtains starting and pull-up torques by the use ot 


It consists of 


parts; a cast aluminum rotor, a starting winding and a 


winding, a centrifugally operated switch, and a capacitor 


starting and running characteristics of such motors are we 


suited to air conditioning and refrigeration service, the ma 
They develop the high starting torque required for 


lectri ( 


States. 
applications, and have a high efficiency.—General | 
1 River Rd., S: henectady, N. Y 


New Machine Vibration Isolator 
No. 


chine vil 


vibration isolator, designed to control 


known as t 


1835 \ new 


ration and reduce the resulting noise, is 


Heatinc, Pipinc anp Arm Conprriontnc, May, 194! 
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Whales usually ‘remain “u 
minutes, but many Byron Ja 
Pumps have been submerged for 







A submarine type 
cable carries power 
to submerged motor. 











ANY 
DESIRED 
Sicha, 









trial and commercial air conditioning installations andjiieri 
detailed investigation. The SUBMERSIBLE consists of \@ 

motor (enclosed in a steel case filled with dielectric off 
below and direct-connected to an efficient deepwell : 
MERSIBLE eliminates the long shaft and many bed “* 
cause unnecessary trouble, down-time and expense—partictilg r 
crooked wells. 


The SUBMERSIBLE unit—motor and pump—is attached to the 
lower end of the discharge pipe, and operates at all times com- 
pletely submerged in the water being pumped. A minimum of floor 
space is required, and the switchbox can be mounted on a wall for 
manual or automatic operation, ideal for remote control. Power is 
conducted down the well to the motor through a submarine type 
cable, and the submerged motor and pump operate free from noise 
or vibration. 
























Pumping unit of BY- 
RON JACKSON, high 
efficiency design. 














Any number of stages 
can be furnished. de- 
pending on well depth. 














Every air conditioning engineer or contractor is invited to send 
for the descriptve brochure which contains a 44" long cross section 
of the SUBMERSIBLE, printed in 4 colors. It is free upon request. 
and you will not be obligated in any manner—write for it now! 


BYRON JACKSON CO. 
Dept. CS-11 


Executive Offices and Factory: 2150 East Slauson Avenue 
(Mail Address, Box 2017, Terminal Annex) LOS ANGELES. CALIFORNIA 


Factories: Foot of Carlton Street, BERKELEY. CALIFORNIA 
P. O. Box 409, BETHLEHEM, PENNSYLVANIA 
6247 Navigation Blvd. (Mail Address Drawer 2198) HOUSTON. TEXAS 


Sales Offices: 407 South Dearborn Street, Chicago. Illinois 
420 Lexington Avenue, New York, N. Y. 


BYRON JACKSON 


Neda 1 be 


Hearine, Prpinc anp Arm Conprrioninc, May, 1940 11S 


Mercury seal keeps 
water from active 
parts of motor. 














Motor enclosed in 
case is kept cool by 
water being pumped. 

















Motor submerged in 
well, safe from heat. 
thieves or tampering. 
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AIR FILTER PANELS FOR 





| 


IS NO PROBLEM WITH | 
THIS FILTER PANEL 


@ Lint, always present in considerable quantities 
in the air of homes and many business establish- 
ments, usually presents a serious problem for con- 
ventional types of air filters. Unless the filter 
panel is properly constructed lint will soon clog 
it to the point where efficiency of the air condition- 
ing unit is seriously impaired. 

The scientific construction of AIR-MAZE Kleenflo 
air filter panels, with their unique series of 
screens embodying exactly graduated density, is 
especially effective against lint. Heavier lint is 
caught on the face of the deeply crimped outer 
screen where it can be 
easily brushed off be- 
cause of the smooth 
round wires to which 


lint cannot hold fast. 


There’s no clogging to 
obstruct free flow of 
air because even fine 
lint is no “bugaboo” 


Lint can be easily brushed  f., Kleenflo panels. 
off the AIR-MAZE Kleenflo 


Filter Panel. 





Because they are so effi- | 
cient and because they | 
need no replacement AIR-MAZE Kleenflo filter 


panels are economical. Easily cleaned at a cost 


of only a few cents. All-metal construction 


odorless—sturdy and easy to handle as they slip 


readily into existing panel spaces. Approved by 
the Underwriters Laboratories as fire retardant. 
Write for detailed information. 


AIR-MAZE CORPORATION 


5200 HARVARD AVE., CLEVELAND, OHIO 


AIR=-MAZE 
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“J-M Controlled pring Isolator.” It was developed 
on the bases of motors, generators, pumps, ventilati: 
and similar equipment where vibration and excessiy 
create noise and tend to wear out machine parts and 
connections as well as crack supporting walls and 

The working parts of the unit consist of a coil spring 
rubber load pad, which support the equipment and isol 
tion, and an adjustable rubber snubber inside the bass 
controls excessive motion. Through the combination 


parts, the manufacturer states, the isolator provides 


high compliance necessary for good isolation and tl 
needed to limit motion in the equipment. The isolator 


to take care of horizontal and torsional as well as vertica 


tion, and tests by the maker indicate it to be efficient 


low frequency vibrations resulting from slow speeds ar 

many operations involving reciprocal action. The load 

designed to overcome any high frequency vibrations 
The isolator is made in two sizes, light duty for | 

60 to 190 lb per isolator, and heavy duty for loads 

720 lb per isolator. Heavy machines may be isolated 

of the units. The loaded overall dimensions of the 

6 in. x 6 in. by approximately 334 in. high. It is e1 

metal jacket to protect the rubber parts from oil 

Johns-Manville, 22 E. 40th St., New York, N. \ 


Straight Line Exhauster 


No. 1836—For handling air containing steam, dirt 
paint, spray, grease, vapors, etc., a new straight line ey 
has been developed as a companion 
to the maker’s elbow type ex 
hauster It is available in hori 
zontal or vertical designs with belt 
drive to permit selection of any 
fan speed to fit various conditions 
of air volume and resistance 

Chis exhauster is equipped with 
a “Scruplex” propeller fan for de 
livering large air volumes against 
duct or wind resistance. The motor 


is outside the air duct to keep it 





clean and cool and to reduce fire 
hazards when the air mixtures be 
ing exhausted are inflammable ot 
explosive—L. J. Wing Mfg. Co., 14th St. & 7th Ave 
York, N. Y 


New Copper Perfected 

No. 1837—Announcement of a new type of copper deve 
after a 10 year research program has been made. It is ki 
as “PDCP,” and great conducting power, ductility, fatig 
sistance and surface quality are its characteristics, accordi 
the manufacturer. 

This metal is made without melting from electrolytic cat! 


copper, which is plastically converted by high pressur 
] 


eTISE 


reducing atmosphere at elevated temperature into smooth, « 
copper bar, rod, strip or other desired commercial sha 
Basically of the oxygen free type, the intrinsic purity of el 
lytic cathode copper is retained and enhanced at the high 
perature of the reducing gas used in the process, it is annouw 

Applications of this metal include high frequency and hig 
voltage transformer windings, and it is especially adapted 
high tension and submarine cables, refrigeration and air cot 
tioning installations, the maker says; it is particularly applicabl 
for service where severe vibration is a problem.—Phelps D 
Copper Products Corp., 40 Wall St., New York, N. Y 


Mechanical Ring Balance Meter 

No. 1838—A new mechanical meter of the ring balance 
for metering steam, water, gas, air, etc., at static pressures uj 
to 1000 Ib per sq in. was announced last month 


Heatinc, Preinc anp Am Conoprrioninc, May, 1°40) 




















AY. trooys 


meant a lot... . 





NOW MEANS MORE 


THAN EVER BEFORE 
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This meter will give full scale readings on different 


low as 3 in of water—ideal for low pressure gas ; 
measurement, according to its maker The meter is ho 
a steel case suitable for exposed locations, and is adjust 


changing a calibrating weight. It has a 12 in. evenly gra 


Chow Lhe S ° chart and is furnished with any combination of indicat 
AW corder and cyclometer type integrator.—Republic Flow )} 


Co., 2240 Diversey Pkwy., Chicago, Ill 


SIMPLIFIED PLP ING | servis vers: comionins controt 


No. 1839—A new sclenoid valve particularly adapt 


requirements of the heating and air conditioning indust 


; 


well as to general applications in the control of air, 

and gas was recently introduced. It may be used as 
control for humidifiers, as an oil shutoff 
pilot gas control for gas burners, air control tor 


air devices, or for evaporative cooling equipment 








states. 

Since it is designed to be incorporated mto an asset 
has its own enclosure, no coil cover, conduit plate, 
been provided General | lectrn Lo 1 River Rd > 
N. ¥ 
Power Roof Ventilator 

No. 1840—-A new power 1 i ventilat at 
of air per horsepower while maintaining low tip spe 
ing to the manufacturer, who states that this ma 
quiet operation and high efthciency. Special a ’ 
sign of the fan blades assures unitorn locit ’ 
working face of the far 

Non-overloading power characteristics protect aga 
out motors. Entrance eddy losses are reduced | 1 om 
ented “Log Cone” entrance ring to allow free entra 
to the fan blades. 

These roof ventilators ar« available in a wide rang 


and capacities —DeBothezat Ventilating Equipmer 


ican Machine & Metals, Inc., East Moline, II] 











Flange Head Oil Immersion Heater 





No. 1841 \ special flange head oil immersio1 


particular use in high pressure systems has heater tubes 





silver soldered into a cast iron head. The units are 





@ Savings realized on both circulating and non-circulating systems 


simplified piping with Anderson The non-circulating heaters have a rating of fros 
/ Super-Silvertops are clearly shown by the installation for 115 or 230 volts with two heater tubes rangine 
J time cards. You actually save from 30 to 60 minutes of 2 ial TI Pee tata 
installation time on every steam trap installed in addition wher aS7e WO S78 om pests Pt pens tapthesy 
or four heater tubes from 33%3¢ to 37 in. long with a rat 


to the cost of the fittings. That’s how simplified piping 


saves on steam trap costs. from 5 to 8 kw for 230 volts —Westinghouse Electric & Mi 


But that is only one of the advantages of Anderson Mansfield, Ohio. 

Super-Silvertop steam traps. Their increased capacity : a * 

usually permits a smaller, less expensive trap in the first Aluminum Alloy Wall Fans 

place. Also, clean-cut, simplified piping makes a neater, No. 1842**—Two series of new wall fans of aluminu 
better looking piping job (compare the difference in the 
illustrations). Furthermore, users say that Anderson Super- 
Silvertops stay on the line—they eliminate constant re- 
pairs and maintenance. That is because the valve and 
seat are built to last (replaced free of charge if valve 
leaks within one year), and the bucket doesn’t scrape or 
batter itself against the side walls of the body. Besides, 
large drilled passages do not clog with dirt and scale, 
hence these engineered steam traps do not need fre- 
quent cleaning. 


construction, ranging in diameters from 12 to 36 in. and 42 
in. and employing four and six blade propellers, respect 
have been announced. Motors range from 1/40 to 7 hy 

a maximum cap 
of 40,000 cfn 
When desired, 
fans can be supp! 


with guard and 





matic shutters 


frame and the p 


Find out more about this steam trap that stays on the line 
—the trap that saves installation time—write for com- 
plete details and prices. 


THE V. D. ANDERSON CO. 
1949 West 96th Street © Cleveland, Ohio 


Super-Silvertop :::*: 
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let blades are 
made of high t 
aluminum alloy, 
each is cast it 
piece 

The units ma 


had for any avail 





current, the n 
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IMPROVE YOUR KNOWLEDGE 


OF AIR CONDITIONING 


$).5 
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10” x 16” Psychrometric Chart. 
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1—Terms Used in Air Conditioning 
2—Heat and Air 

3—Air Conditioning Standards 

4—Air Conditioning and the Human Body 
5—The Psychrometric Table and Chart 
6—Humidity Controllers and Control 
7—Heat Transmission Through Barriers 
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$—Heating Systems 

10—Air Conditioning Systems 

11—Air Conditioning Apparatus 
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13—Refrigeration Compressors and 
Condensers 


14—Refrigeration Evaporators and 
Auxiliaries 


15—Record Forms for Heating and Cooling 
16—Air Distribution 

17—Water in Air Conditioning 

18—Noise and Its Control 


1§—Air Conditioning Instruments and 
Measurements 


20—Codes and Operating Suggestions 
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NAME 


STREET 





CITY & STATE 


KEENEY PUBLISHING COMPANY 
6 N. Michigan Ave., Chicago, Ill. 
Enclosed is $2.50 for a copy of the new AIR CONDITION- 
ING FOR COMFORT. 
factory, | will return it within 1§ days for a refund. 


If this book should prove unsatis- 


ee ee ee ee oe 


SEND TODAY FOR 
The Third Edition 


of Samuel R. Lewis’ 


“AIR CONDITIONING 
FOR COMFORT” 


288 Pages—6!/,” x 9!/,"—Illustrated— 
Cloth Bound—$2.50 


Here is a book that presents—in simple, readily understand- 
able form—every kind of information necessary for an accurate 
and thorough knowledge of air conditioning principles, equip- 
ment, and practices. Written by S. R. Lewis, a widely-known 
consulting engineer who has been active in air conditioning 
work for more than thirty years, it deals with all angles of the 
air conditioning subject from the practicing engineer's view- 
point. The designing procedures explained in the book are, 
for example, in every detail the same procedures employed 
today by the author's own organization. 


Featuring this third edition are several entirely new chapters on 
phases of the subject not previously treated, including noise 
control, air conditioning measurements, air conditioning stand- 
ards, fire protection codes and operating suggestions. Brand 
new designing examples are also used, together with new forms 
for recording the design data, the proper filling-in of which is 
explained step-by-step. 


The chapter devoted to Psychrometry presents nineteen differ- 
ent formulas for psychrometric calculations. In illustrating the 
correct use of these formulas, Mr. Lewis applies both the psy- 
chrometric tables and chart in order to render both devices 
thoroughly understandable. The chart used in this edition is 
less complex than the one used in his previous book. 


OF VALUE BOTH AS A REFERENCE AND TEXT 


Engineers in air conditioning will find the new ‘Air Condition- 
ing for Comfort’ invaluable as a reference book, while sales- 
men, students, and others may rely on it to give them a clear 
knowledge of fundamentals, and of the latest air conditioning 
methods and equipment. 


Send for a copy today. We know you will consider this volume 
the most readable and complete book on the air conditioning 
science you have yet seen. You will risk nothing in ordering a 
copy, for you will be privileged to return it for a refund if for 
any reason it should prove unsatisfactory. Use the coupon at 
the left to order your copy now. 


KEENEY PUBLISHING COMPANY 
6 N. Michigan Ave. Chicago, Ill. 
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States. Motors are available for single and variable speeds, and rhe pipe connection is 3¢ in. male, and capacities range fr 


may have horizontal or vertical mountings, the latter requiring 0.5 to 2.5 gpm at 10 lb pressure. The nozzles produce a holl, 
ball bearing mvutors. Speeds of the larger fans range from 340 cone spray with uniform distribution, according to the make: 
to 860 rpm and the smaller ones from 715 to 1750 rpm.—Truflo Spraying Systems Co., 4021 W. Lake St., Chicago, Il 


Fan Co., 523 Main’St., Harmony. Pa 


Ozone Generator 


Motor for Air Conditioning 
: = 2 No, 1845*—An ozone generating unit to be used in conju 
No, 1843—The new “Lo-Amp” electric motor has been espe | , “ a Sal 
‘ : é tion with electric fans, known as the “Ozonator,” is a sn 
cially designed for use on refrigerating, air conditioning and : ‘ : ;, - : 
. cylindrical unit which produces its effect by an electrical 
similar installa ae BS NF cee al Ne 
ee charge. The device is 6 in. long by 314 in. in diameter, we 
tions. This motor 
has low locked 


rotor current and 


3% Ib and is furnished with an adjustable clamp so it may 
attached to the upright member of a circulator fan or faste: 
: to a wall. The metal housing is chromium plated, and a 10 
can be supplied rubber-covered cord is supplied, ready to be plugged into 
with either high standard 110 volt a-c circuit. 
starting torque or Current consumption is less than 10 watts, and capacit 
normal starting cubic centimeters of ozone per hour, according to the 
torque, the maker The device is partictlarly adapted to use with large circul 
fans, air conditioning units, blowers, and any type of equipn 
} 


States 


lhe motor has which permits the ozone to be drawn into the air strean 


the rugged sim thoroughly diffused throughout the area treated. This al 


time for oxidation of odors and impurities and en 





plicity of a stan 
dard squirrel cage where the air has an unduly heavy charge, according 
| : 


motor, and does not have any centritugal switches, relays, maker Russell Electric Co.. 348 W Huron St Chicag 


brushes or slip rings It does not require special control to 
operate Louis Allis Co. 427 E. Stewart St.. Milwaukee, Wis 
Tool for Replacing Gaskets in Pipe Lines 

Corrosion Resistant Spray Nozzles in) 9n0e—-Jk: tases heel ticked coeiiiaalie..t0 sla! 

No. 1844—A new line of corrosion resistant “Whirljet” non job of opening Hanges on existing pipe lines for the renewa 
clogging spray nozzles is available in brass, all iron, hardened gaskets has been announced. Known as “Flange-Jacks, 
steel, stainless steel, Monel metal, lead, hard rubber and other come in pairs and im three sizes, the “Midget” for pipe unde 
materials. Thev are offered for various industrial and chemical in., the “Standard” for standard flanges 2 in. to 20 in. and « 
process uses as Well as air conditioning heavy flanges up to 12 in., and the “Giant” for standard 





> Why You Should Use < 


Ric=wiLinsulated Pipe Units 


: ® The Pre-sealed Unit for high 
Sa + STABILITY efficiency. 

<a STRENGTH ® Structural strength of Armco 
SIMPLICITY Hel-Cor Conduit + Ric-wil 


engineering throughout. 


cane 2 i theeek gallon ® Choice of grade and type of 
HEAVY , ’ pay ah insulation—either bulk hand- 
ASPHALT SHELL PIPE AND ITS COVERING packed or sectional pipe 


AND SUPPORTED BY P FREE FROM ANY LOAD ON covering. 
STRONG ARMCO CONDUIT THE CONDUIT 








* A complete ready-assembled 
unit—nothing else to buy. 


CROSS 
SECTION 


DURABLE 
WATERTIGHT ae THE Ric-wiL COMPANY 


ENGINEERING i = "CLEVELAND, wna | 
Ric-wil INSULATED PIPE UNITS a ae een 


Write for Bulletin No. 4003 





jgents in Principal Cities 
? 








For Underground or Outside Overhead Steam Lines 
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14 tl to ts | ind extra 
heavy flanges 10 in. to 30 
in. According to the manu 
facturer, with the use of 
these tools joints are opened 
quickly even when work 
ing space is cramped ot 
limited, and flange faces will 
not be damaged 

To use these tools, two 
bolts are removed from the 
flanges at 180 deg from each 
other and the jaws of one 
jack are placed in each of 
the bolt holes, the screws 
being tightened up just 
enough to hold the jacks in 
position. The remainder ot 


the bolts are then removed 





from the joint and the jack 
screws are tightened to separate the flanges evenly. When suff 


cient opening between the flanges has been obtained, the old 


gasket 1s removed, the flange faces are cleaned and the new 
gasket 1s imserted Ihe jackscrews are then backed off simul- 
taneously. the jacks are removed and the flange bolts ar ap 
plied.—Garlock Packing Co., 50 Main St., Palmyra, N. 


Large Size Explosion Proof Motors 
No. 1847—In the Class I, Group D explosion proot motor 


one manufacturer, approved by the National Board of Fire 


Underwriters, the ratings have been increased from 25 to 75 hp; 
in Class Il, Group G they have been increased from 7% to 75 hp 
The larger motors are of the shell type frame construction 


and have a specially designed fan which is said by the maker 


to be quiet even at high speeds Wiring is convenient witl i 
large terminal box. 

The tan-end inner end bell and the outer tan cover bracket 
are held in place with a simplified type combination screw. This 
construction elimimates one set of holding screws and supplies 
rigid and secure mounting for the fan cover and bracket as 
well as facilitating the assembly or disassembly of the motor 
U. S. Electrical Motors, Inc., 200 E. Slauson Ave., Los Angeles 


Calit 


Industrial Finish 


No. 1848—A new industrial finish for metal surfaces, called 
‘No. 1 Chromelume,” a ready mixed aluminum, has been an 
nounced. According to the manufacturer, its features are: (1) 
an extreme brilliance, (2) will air dry in 15 min, (3) will not 
rub off after aging, (4) covers approximately 2000 sq ft of 
surface per gal, (5) will not settle or pack in container, (6) can 
he dipped, sprayed, or flow coated, (7) retains its elasticity, 
and (8) keeps its luster and will not powder.—Tousey Varnish 


Co., 520 W. 25th St., Chicago, Ill 


Three New Room Coolers 

No. 1849—Emphasis on modern styling, more cooling per 
kwhr of input, and reductions in physical size feature three new 
room coolers (one window type and two consoles), according 
to the manufacturer. The '% hp window type has a net cooling 
apacity of 5000 Btu per hr and is 28 in. wide, 19 in. high and 
rojects into the room 9 in, from the window sill. The % hp 
onsole model is rated at 6000 Btu per hr net cooling, while the 

; hp model has a net cooling capacity of 8000 Btu. Both 
onsoles measure approximately 35 in. high and extend 19 in 

om the wall. 

Ventilation control is the important engineering feature of 
the consoles. The turn of a dial changes the damper arrange- 
ment to supply the room with 100 per cent outside air, if desired, 

with 10 per cent outside and 90 per cent recirculated air. 


* eb ced ‘* h. moe 
, . 
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HE Tuttle & Bailey Aero- 

fuse Outlet, combining 
unsurpassed efficiency in the 
distribution of conditioned 
air, and unobtrusive beauty, 
has fast won the enthusiastic 
endorsement of architects, engineers and contractors. 
Designed to provide 1. Maximum Air Mixture, 2. Rapid 
Temperature Equalization, 3. Perfect Air Distribution, 
4. Total Elimination of Drafts; this outlet is practically 
flush with the ceiling line. Combines tastefully with light 
ing fixtures if desired. Brochure No. 40 fully details and 
describes the Aerofuse Outlet and the Aerofuse Supply 
and Return Unit. 








FUNCTIONAL ms UNOBTRUSIVE 
__ SUPERIORITY BEAUTY 











TUTTLE & BAILEY, Inc. 


NEW BRITAIN, CONN 


EW YOR CH) PH 4 
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THE 
ARMSTRONG 
PURGER 


for removing 
air from 

refrigerating 

systems 














F it is part of your job to specify ... operate ... or 

install compression type refrigerating equipment, 
it will be well worth your while to find out about the 
new Armstrong Purger for removing air and other non- 
condensible gases from refrigeration systems. Follow- 
ing are a few quick facts: 


CUTS POWER COST. Records show reductions in 
head pressure of as much as 45 lbs. and power sav- 
© where units are installed. 


99 


ings as high as 
) INCREASES COMPRESSOR CAPACITY. Every 

1 Ibs. reduction in head pressure increases com- 
pressor capacity approximately 1%. 


? SAVES REFRIGERANT GAS. As compared with 
~ wasteful blow-down methods of purging, this new 
unit reduces loss to a negligible amount. 


4 LOW COST. The list price is only $100.00 for a 
unit that is being used successfully on systems rang- 
ing from 12 tons up to 1200 ton capacity. 
Write for complete information. New bulletin just 


off the press.) ARMSTRONG MACHINE WORKS, 
874 Maple St., Three Rivers, Mich. 


The ARMSTRON 


“ 





Ly PURGER 


“rE 
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Pilot lights mdicate when the fans and comp 


ning; and switches marked “Fa 


l 


control the various functions of the 


“Cool an 


unit there 


a built-in thermostat and a time switch is availabl 


equipment. Maximum air flow fo 


while the smaller handles 200 cim. Louvers 


grilles can he adjusted to direct tl 


I 


1 


the larger unit 


flow of ai 





the room, whether recirculated or from outside, 
hiters of viscous coated glass wool, and a copper 
provided for insect protection. Ducts for exhaust 
air end at the window sash, so that the window 
and closed 
Che window model is simply “plugged in” a 
operate. The motor, compressor and condenser 
in the portion of the unit which is outside th 
acoustical treatment of air passages also contt 
General Electric (¢ \ir Conditioning and Commercial 


frigeration Dept., 5 Lawrence St 


Diminutive Ball Bearings 


sloomfield, N 


No. 1850—It was announced last nt it 
tive size precision ball bearings—down t 
have heretofore been availabl im the “nh erik t 
can now be obtained as standard with ret 
[he dimensions of these bearings are as Vs 
Bearing N Bore ) 
N-463-R ‘ 
1666-R ‘ 
XA-134-R 
XA i I 
XA-134-R-PI 

The XA-1 -P Va ite 
X A-134-R PP wit tw s! lates \ i-H i Bea 
( rp stan ( l 
Low Melting Alloy 

No. 1851—"“Powder-Braze” 1s a ( elt a 
compressed to ring or washer shap 
coppel tubing to headers it unit iters al 
apparatus. According to the manutact t me 
approximately 1350 F and in the erort S ( 
speed up the brazing operations—especia ’ t 
utilized tor the brazing operatio1 

Chis alloy is available in the powd m, the ‘ wa 
form, and also in strips of any desired wi t ess 
0.010 in Charles Hardy. I: $1 
N. } 
Propeller Type Agitators 

No, 1852—A complete line ot propeller type a it 
agitators tor both open and closed containers has _ bee 
nounced, The agitator for open containers consists of two a 
plane type propellers, one pitched wht and the other pitcl 
left, so that they throw toward each other to insure perf 


mixture and prevent splashing. The closed container agitat 


comprise a drive for closed barre 


tating mechanism. 


which have their own ag 


The shafts for the open container types can be furnished f1 


12 in. to 27 in. long, and the adjustable clamps enable the opt 


ator to fasten the agitator to th 


1 


outside of the barrel in ar 


desired position Binks Mfe. Co.. 


cago, Ill. 


3114-40 Carroll Ave., Cl 


Automatic High Speed Whiteprint Machine 
No. 1853—The “Model A” automatic high speed whitept 


| 


machine employs a new quartz envelope high pressure met 


vapor lamp to provide a fast printing speed (ranging up to 


fpm), and assure uniform distribution over the entire printings 


surface. The lamp is guaranteed by the maker for 1000 hrs, at 


was designed especially for this service 


The machine is available in two sizes for production of print 


up to and including 42 and 54 in 


Heatinc, Pireinc anp 


widths An ingenious devi 


Am Conpitiontnc, May, 1940 















































=eary Packaged Air Conditioning 
Meets Your 
Customers Demands ! 


HE Curtis line of packaged air conditioners meets the growing demand of all classes 
of retail establishments for effective, efficient cooling—yet these units eliminate costly 





E 

REFRIG 
OnNInNG 

AIR COMAMERCIAL 










installation expense. 


You can sell this rapidly expanding market that includes retail stores, offices, restau- 


rants, banks, beauty parlors, etc., with Curtis pack- 
aged air conditioning units that require only water 
and electrical connections to install. 


There's a wide range of capacities, from 3 to 
15 tons. Both the Curtis Store and Office Cooler 
and the Curtis Remote or Central Type Air Condi- 
tioner are complete factory designed, packaged air 
conditioning units that mechanically cool, dehu- 
midify, circulate and filter the air. They are quickly 
and easily installed without disturbing store fixtures 
and are adaptable for heating if desired. 


The packaged air conditioning market is a fast 
growing source of sales and profits. Write for com- 
plete information on the Curtis line. 


CURTIS REFRIGERATING 
MACHINE COMPANY 


Division of Curtis Manufacturing Co. 
1950 Kienlen Avenue 


... FOR UNDERGROUND AND 
WEATHER-EXPOSED STEAM LINES 


When insulated piping is to be enclosed in a pro- 
tective system, the insulating material used should 
be efficient and long-lived. That is why D.IP. is 
built with Ehret’s 85°;, Magnesia. Regardless of 
the passing of the years, 85°;, Magnesia maintains 
its high initial insulating efficiency. Being a molded 
material, it can not shift, pack, settle or disinte- 
grate. It is the ideal insulation for use in under- 
ground steai service. 

The new Ehret Durant Insulated 
Pipe Booklet, as shown at the left, 


will be sent on request. 


MANUFACTURING 
COMPANY 


VALLEY FORGE 
PENNSYLVANIA 





MAKERS OF INDUSTRIAL INSULATIONS FOR MORE THAN 40 YEARS 
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7'7—10—15 Ton Complete Remote 
St. Louis, Missouri or Central Type Air Conditioner 


EHRET MAGNESIA 


3 and S ton Packaged Type 


Air Conditioner 
@ The Curtis line of Condens- 
ing Units includes sizes from 
1-6 to 30 h.p., air and water 





cooled. There's a Curtis m 


for every refrigerati 


ng 


or 





Gael 


air 


conditioning requirement 


each precision engineered to 


deliver economical 


free performance throughout 


an exceptionally 


trouble 


long 


life 





EHRET’S DURANT INSULATED PIPE 

















automatically sep- 


arates the print 
original 
after exposure. The 
original is returned 


from the 


operator in 
the ma 


to the 
front of 
chine, while the ex- 
posed print is auto- 
matically conveyed 
to the developing 


unit, where, after 
dry development, it 
is discharged at the 
ear of the machine 
ready for immedi 
ate use 

\ variable trans 
former in the pri 


mary circuit pet 





mits a variation of 


intensity of the 
high pressure met 


lamp trom full brilhancy to 60 per cent of light 


cury vapor 
without energy loss Chis dimming arrangement allows the 
operator to select the desired intensity, and permits continuous 
and uniform production of prints, despite variations in tracings 
Che high pressure mercury vapor lamp is cooled by an alter 
nating air blast, which passes through the space between the 
revolving contact cylinder and the fixed cylinder surrounding 


the quartz envelope high pressure mercury vapor lamp. By 
alternating the cooling air stream, high temperatures betweet 


the left and right 
Ozalid Corp., Ansco Rd., Jk 


cylinders are avoided 


on 


contact 


City, 


sides of the 


Ihnson 


wh ratev« 


AIR-COl 


arqest and most c 


a aa 
4 AIR-CONDITIONING VALVES TO CHOOSE FROM 


“ 4qiyeer cae: re 
“ 


7: ve 


TYPE O 
= 


oan? e K PERFORM NCE «. 


4 TYPE 40 <Q TYPE 50 

Sweat . 
Shut if 

nes 
opor r 
Expansi 

Valves 
ethy! Ch je 


SPOEHRER-LANGE COMPANY 





tt fe 10 and 20 





<qryren 
Flare 





COMMONWEALTH AVE 


< i A 








Small Commercial Stoker 





No. 1854—The recently announced “F & E Series 40” u 
feed stoker was designed primarily for heating boilers rat 
between 25 and 100 hp and is adaptable to either bitumincus 

anthracite coal 
is a ram fe 
stoker powered 
a unit type elect 
hydraulic dri 
which has |} 
three moving pa 
Features incl 
synchronized 
teed and ai: 
rol designed t 
sure prope 
buretion” at all rates, a full length, sliding bottom retort 
a fuel bed regulator for outside regulation while the 
burning. The mechanism and the ram are protected from dama 
by foreign matter in the coal by a ram safety device, and t 
is a removable ram case liner. The anthracite mod 
specially designed tuyere grates, either of stationary 
design and continuous ash discharge 
A bin feed device can be furnished with these stokers.—] 


& Emrich Co., 301 Holliday St., Baltimore, Md 


Cold Water Cooling Coils 


No 1855 Dwe 


able type and a continuous tube 


water cooling coils 


have been annoumn 


+9 
es of cold 


new lin 


type, 


tormer is for use where cooling water conditions are su 
cleaning of the tubes will be necessary, and the latter is f 
where there is no possibility of deposition of silt In 


inside of the tubes to restrict water flow 


yDITIONING 4 
a 


omp! lete | 


LEM 


Sal> 





AIR-CONDITIONI 
INSTALLATION 


PILOT CONTROL BP 


ST. LOUIS, MISSOU 
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%& Operates on an improved evaporative principle 
%& These condensers are real water savers 
% Suitable for Freon, Ammonia, and other refrigerants 















Available in 15 standard sizes up to 100 tons capacity. Larger capacitic 
also furnished. 





Sold through sales engineering representatives in principal citic 


Made by a responsible company with 67 y 


i ears of experience 
Write for catalog or send us your condensing problem 















S 1! pL 
Sam large and small is to bring them 
to Buffalo Pumps. Ine. 


able » find tl 

r ev pump) 

‘apac lor at 

iquid, 

lime 

You can save 
both by taking 


pump service 


BUFFALO PUMPS, INC. 


171 Mortimer St. Buffalo, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 
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ROVING GROOND_ 


Showing test boiler, and part of laboratory equipment. 


Problems of burner design and opera- 
tion are solved in our own plant. Con- 
stant laboratory experimentation, with 
burners under actual load conditions, 
enables Webster to offer constant im- 
provement in burner design and opera- 
tion. Webster Burners are tested and 
ready to go. 


Every Webster Burner is Engineered, 
Manufactured, Tested, and Serviced 
by ONE organization. 


A burner for every 
combustion problem. 





THE WEBSTER ENGINEERING Co., TULSA, OKLA. 


Division of — SURFACE COMBUSTION CORP., TOLEDO, OHIO 
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SEND FOR THIS NEW CATALOG 
A new, fully illustrated 24 page catalog attractively printed in 
colors, showing interesting installations and mechanical details 
—giving capacities and complete performance tables—and con- 
taining recommended piping diagrams, will be sent upon receipt 
of the coupon below. This catalog presents the complete story 
of Young STREAMAIRE convectors—the modern way to com- 


fortable heating 
CLIP THIS COUPON 
Please send your NEW CATALOG illustrating Young 
STREAMAIRE Copper Convectors. 
COMPANY ae 
ADDRESS ........: 
SIGNATURE 


YOUNG RADIATOR COMPANY 
RACINE , WISCONSIN 


In addition to being modern and pleasing in 
design as well as dependable in operation, 
Young STREAMAIRE convectors are thor- 
oughly tested in accordance with the Ameri- 
can Society of Heating and Ventilating Engi- 
neers’ Code and are available in many sizes, 
types and heating capacities. 


Whether you are equipping a new building 


or modernizing an old one, be sure to select 
Young STREAMAIRE convectors and as- 
sure the utmost satisfaction to the building 
owner, manager and tenants. 


Offices in all Principal Cities 


_ 


= 
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orporated in these coils include flow mixer 


atures 11k 


each tube to promote turbulence and thus reduce necessity 


hich water velocities, built-in provisions for water counterflow 


implify external piping connections, and adaptability for use 


heating as well as cooling Che cleanable type is guaranteed 
to withstand water temperatures of 200 F and the continuous 
type temperatures of 250 | 


in the cleanable type the entire header can be removed by 


king off a few hexagonal nuts, the flow mixers withdraw 


tar £ 
and a wire brush inserted for cleaning 


hese coils are available in three widths and 13 lengths rang 


ing from 2 it 8 in. to 10 tt & in., and two depths, four rows 


of tubes.—Modine Mig. Co., Racine, \W 


and six rows 17th St., 
High Capacity Hot Water Heating Pumps 

added to the 
field for forced 


heat 


No. 1856—Two new high capacity units manu 


of circulating 


facturer’s lin pumps enlarge the 
hot water 
ing. They are the 
‘B & (, helt 
driven pump, tor 


head pressures up 


to 25 ft, and the 
universal type 
pump, capable 


handling head 








pressures ur 
oO Tt 


rhe universal type pump comes in a wide range of capacities 


and the belt driven pump is available in two capacities, with 


and 34 hp motors respectively Both belt driven units have 
in. connections —Bell & Gossett Co., 3000 Wallace St.. Chi 


cago, Ill. 


Hydraulically Operated Motor Valve 


No. 1857 Announcement was recently made of the Hydra 
notor valve an all-purpose hydraulically operated mot 
ive for handling ait water oil ta 
Valve t la i va vas, walt nl, Drine, satu ated stean et 


It is of the full 
ported, sing! 

type a nd aftords 
tight shut-off in any 
position, according to 
the maker The ele 
tre pilot valve has 
a two wire current 


failure control, wit! 


ow current consump 
tron 

rhe valve itself is 
normally closed; ap 
plying current opens 


\pproximate 





opening time is 45 











sec}; approximate 

closing tine lO see 
Composition discs are furnished to suit the service Style “F" 

lise is for air, brine, butane a natural gas, light oils and water 
temperatures not exceeding 125 F. Style “H” disc is for 
steam to 150 lb and temperature not exceeding 400 | Styl 


uy oe 
L.” disc is for hot water to 250 Ib and temperature not exceed 


ing 250 F, 


m 
i nese valves are 


and for steam up to 25 Ib 


egularly furnished in IPS valve 


sizes of 


bronze trim, and 2 to 4 in. with 


body, bronze trim The 4 in. size has flange c 


700 W. Ivy St., Glendale, Calif 


to 1 in. with brass body, 


mnections 


1 


mal.—General Controls © 


Small Steel Valves 


0. 1858—A new line of small steel valves for steam and oil 


services includes gates, globes, angles and checks, in sizes 
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DUX-SULATION 


AIR CONDITIONING DUCTS 
DON’T SWEAT WHEN COVERED 
WITH DUX-SULATION 


NO MORE DRIPPY DUCTS. 
SANITARY AND CLEAN FLOORS. 
NO MORE RUSTY DUCTS. 
PERMANENT INSULATION. 

NO MORE SPOILED GOODS. 
EASY TO APPLY. 

NO MORE SPOILED DECORATIONS. 
ATTRACTIVE APPEARANCE. 

NO TEMPERATURE LOSSES. 
GREATER OPERATING ECONOMY. 
NO PAINTING NECESSARY. 
QUIETS MECHANICAL NOISES. 
ASBESTOS PROTECTION. 








Comes in a Roll, 100 square feet 
36” wide, complete with accessories 
lor easy applying 


Write! Lat na tall you more 
GRANT WILSON, INC. 


410 YW « ? Tay 5 ne LOT. 1C1e) 


PLART RUBBER & ASBESTOS WORKS 


SAN FRANCISCO 


AIR ATTLILT: UTILITIES CO. 


8 West 40th Street NEW YORK 


ATLAS ASBESTOS CO.,LTD. 


110 McGill St. MONTREAL, CANADA 




































DY © 
HOWELL 


2 Px 
re <o ge 


ie 


7/ Yh, “Appt Wha 


Compared to Slip-Rings: 


!. Lower First Cost 
2. Higher Operating 
Efficiencies at Low Speeds 


4 


Use These 2, 3 and 4-Speed 


| Motors for ECONOMY on 


Variable Speed Drives... 


Year after year more engineers and contractors specify and use HOWELL 
Multi-Speed Motors — for driving fans, pumps, compressors, etc. They 
find that these 2, 3 or 4-speed motors meet a great many requirements 
without any sacrifice of results — and the savings, as against expensive 
slip-ring motors with expensive variable speed control, are considerable. 


A pioneer in multi-speed motor 
development, HOWELL has a wealth of 
knowledge and experience from which 
you can profit. Wherever more than one 
operating speed is necessary, consult 
with us! 


*% Multi-speed motor shown above 
drives fan in air conditioning system 
— large pharmaceutical plant. 
company (name upon request) 
INSISTS on HOWELL, as a result of 
over 20 years’ experience with hun- 
dreds of HOWELL Motors of all types. 


HOWELL 


RPeanrescscentartives 


FAST DELIVERY 
ON ANY 
DESIRED QUANTITY 


IMMEDIATE 
ENGINEERING 
SERVICE 


This 


YOUR NEEDS - STANDARD OR SPECIAL? 


HOWELL makes all types of air-conditioning motors, 1/2 to 
150 HP — «a goodly share of them SPECIAL motors. If you 
have ANY drive problem, and want FAST ACTION, direct 
your inquiry our way. Even though special, we can produce 
your job immediately—NO DELAY. At HOWELL, real service 
and finest quality go hand in hand. 





ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 


In All ‘nals; 


Principal 





to 2 in., inclusive, and embodies both inside screw and ( 
construction, union and bolted bonnets, screwed, socket 


flanged ends. In all, there are 176 valves of the tvp 
tioned. The line includes: 

Gate valves made of cast steel with O S & \ I 
bonnet type in screwed ends in sizes % to 34 in., and 


screwed, socket weld, and flanged ends in sizes 
in. are available in both union and bolted } 

Globe and angle valves made of torged steel in tw 
and O S & Y construction 


union 


Inside screw valves have screw 


bonnet in sizes 4% to 434 in. and bolted bonnet 


OS & Y valves have screwed ends with union bonnet in 
and screwed, socket weld, and flanged ends with bolted 
4% to 2 in. (% and %&% in. are available i 

Check valves also made in two types. T1 
steel with union cap and screwed ends in s 
bolted cap and screwed, socket weld, and flange: 1 


mm. (4% and % in. are available in bot 
tical ball pattern is cast steel with bolted joint 


to 2 











—_ 


oe 














i 


he castings for the gate valves and the 





vertical ball 


1 


check valves represent an innovation in steel foundry pra 


rding to the manuf 


the valve and fitting industry, accor 
Carefully compounded from selected raw materials, this 
melted by high frequency induction methods 
trol of composition and temperature The result is “Rad 
steel, so-called because of the development and control 
dry technique and periodic x-ray and gamma ray radios 
Michigat \, 


inspection of castings.—Crane Co., 836 S 


Ill 





cago, 
Across the Line Motor Starter 


No. 1859 


control and protection of polyphase squirrel cage moto 


Improvements in an across the line startet 


5 hp include the following, according to the manufactur: 


Streamlined, simplified, hook-on cover, he ! fastening 
be removed for easy installatior Pet 
minimum earance between adjacent starters Ir 
aluminum to facilitate wiring nd inspe 
tions 

Loosening one screw permits removal of operating me anis 
ing and conduit work. 

Contacts made of heavier “‘fine” silver. Lava insulators pr 
springs against heat transmission to insure full ntact press 
times For protection against rust, nt Ss} " 
are made of stainless steel; all other metal parts aré 

rhe “Drop of Solder’ overload relay has been mad 
more accessible, with better operating characteristics Over 
cation is a further tmprovement 


This starter is available in the following types of 


trol: reset only for two or three wire remote control; start 


stop reset buttons for three wire control; and three p 
selector switch for manual-off-automatic local control o1 
three wire remote control. NEMA type enclosures 


general purpose, water tight, dust tight, and Class I-D or 
The starter can be obtained in open panel type for ca 
built-in mounting.—Cutler-Hammer, Inc., N. 12th St. ar 


St. Paul Ave., Milwaukee, Wis. 
Duct and Insertion Thermometers 


No. 1860—Designed especially for air conditioning a| 


tions, the new “W59A” thermometer incorporates a remot 
with a mounting clip to permit mounting the operating e! 
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| The Endl ring Metal 


FOR ALL 
AIR CONDITIONING JOBS 


= «eee 
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PURE LAKE COPPER 


Thousands of years ago Indians found solid 
deposits of pure copper in the Great Lakes 
regions and beat it into many useful forms. 
Since unearthed, these ancient forms reveal the 
remarkable immunity of Nature's own copper to 
corrosion. Because Hussey Pure Lake Copper 
comes from the same pure Great Lake deposits, 
the working and corrosion-resisting qualities of 
Hussey are unique—one of the big reasons why 
Hussey Copper is so widely preferred in the air 
conditioning industry today. You will find it 
remarkably easy to work, shape and bend. Try 
Hussey on your next job. 


Cc. G. HUSSEY & CO. 
(DIVISION OF COPPER RANGE CO.) 
Rolling Mills and General Offices: PITTSBURGH, PA. 
Warehouses in Principal Cities 











Heatinc, Purine ann Am Conprrioninc, May, 1940 


FORMER RECORD! 
WORE OUT 11 BELTS 
IN 13 MONTHS ON 
THEIR REFRIGERATION 
SYSTEM DRIVE ««« 


»»» REPLACED WITH 
TANNATE- ROCKWOOD 
DRIVE! ON SAME JOB 
8 YEARS««« STILL 
GIVING FINE SERVICE 


Says the owner of this drive: “It is so quiet I don’t 
know when it is running ... Getting more refrig- 
eration than I ever had before .. . Haven't had the 
least bit of trouble with it. If I couldn't get an- 
other TANNATE-Rockwood unit to take its place, 
I wouldn't sell this one for twice what I paid 
for it!” 

There is your answer (from actual experience) to your 
question of what drive does best on installations of 
this character. 

Our engineering advice is yours without obligation. 
For further information write— 


J.E.RHOADS & SONS 


Established 1702 
35 N. Sixth St., Philadelphia, Pa. 
New York Chicago Atlanta Cleveland 


Factory and Tanner 








Renresentatives In All Principal Cities 





where it will measure the temperature at the desired point 
the duct. A universal mounting bracket allows the face 
thermometer to point to the right, left or straight aly 
also to point at any angle between vertical and horizonta 
| feature, combined with the wide red liquid column, pern 
perature readings from a distance of several feet, 
| states. 
Another similar model, the “W59B,” is also availa 
does not have a flexible element; instead it has a protecti 
and is intended for insertion in water pipes or tanl 
models have a standard range of 30 to +180 Ff 


These thermometers are finished in polished aluminun 


is 9 in. the scale length itself being 6 in Minne 
Honeywell Regulator Co., 2701 Fourth Ave., S.. Minn 
Minn 


New Line of Recorders 


No. 1861—To provide companion recording instrumer 















@ Here's how OZALID TRANSPARENT papers, 
cloths, and foils provide short cuts in drafting 
practice and reduce costs. 


the redesigned 
| line of “Ful 





scope” control! 
ers, the manu 


tacturer has 


]. DUPLICATE ORIGINALS ON TRANSPARENT 
PAPER, CLOTH OR FOIL FOR BRANCHES OR 
CUSTOMERS . .. made in the same simple manner 
as standard Ozalid Whiteprints. 


: TRANSPARENT DUPLICATES WITH CHANGES 
FOR SPECIAL PURPOSES WITHOUT ALTERING 
ORIGINAL DRAWING .. . produced by deleting 
detail and making additions on the duplicate. 
Standard Ozalid Whiteprints incorporating these 
changes are made from these transparent 
duplicates. 


3. OLD, SOILED OR WORN TRACINGS...reclaimed 
and weak pencil lines intensified with Ozalid 
foil which can be cleaned to eliminate spots, 
blotches and crease marks. 


announced new 
recorders for 
temperature, hu 
| midity, pressure, 
| load, rate of 
flow, liquid 
level, andre 
ceivers for pneu 
matic transmis 
sion. systems 
Exclusive of the 
controller 
mechanism, the 
recorders and 


recording con 





trollers are 





identical Phe 















. . cases are drilled 
4. COMPOSITE PRINTS . . . accomplished by bring- " ae : oo 
° . ° — and tapped tot eive any ot the tiv Standard conti } 
ing the details of as many as six originals together , pe “ bs a ae tiene . 
> ° ° e should it be desirable t wid wWata iter date 
into one Ozalid Whiteprint by the use of abe ' : = 
i . ‘ ne universal Case 18 tor bot lace and I 
Ozalid foil. time required for changing charts is reduced 
' 5 . : : that combines the chart locking device and pen lifte 
e WHITEPRINTS . . . made from inexpensive Ozalid 
. ‘ es cast aluminum chart plate gives a rigid surface fi 
transparent duplicates, while valuable originals a aE gee , 
ions on e chart arm or Carrying e cnart Clamp 
are stored safe from fire, wear, and tear. ae ap : 
These recorders are available with 10 or 12 in. « 
with one, two or three pens Tavlor Instrument Compan 
ONLY OZALID HAS DRY DEVELOPMENT pee Se, Macnee, es. 
Control Relay 
No. 1862—A new relay for controlling a stoker in ¢ 
with time switch, limit controls, and room thermostat 
be used as a relay for blower motors of unit heaters cont 
from room thermostat, as a relay between room thern 
ee} -Je)'s Vale), condensing unit in central plant cooling systems, and 
between humidistat and humidification systems 
ANSCO ROAD - JOHNSON CITY, NEW YORK This single pole relay combines in one assembly 
itself, a low voltage control transformer, and terminal 
H a ee Six terminals on a convenient terminal block provide mea 
ae : 
{ OZALID CORPORATION = ’ line, load, and limit control connections, without the us¢ 
; $ , 
, a. re : nnection box. There are thre nduit enin for 
: conn ol ” > are * cond oO gs to 
: Please send full information on how Ozalid transparent materials ; sa é ’ : - : : ;, . 
' cut drafting costs, and free booklet of dry developed Ozalid prints. 1 connecting with other control devices General Electric ( 
' > . 
: Name : River Rd., Schenectady, N. \ 
' ' 
, « Company ' + ope rn . ° . ° ° 
Ss : Ceiling Type Air Distributing Device 
; : treet : N anaes " ’ velit a ' <a” 
| * City State : NO, 1863 new ceiling type air distributing device 
: “ a a i é ; : , 
. : cently been announced which—according to the manutactu! 
men . oslileeeeitiinamniiiiond offers the following features: draftless diffusion, low resist 
i 


130 Heatinc, Preinc ano Am Conprrroninc, May, |?! 








Unit Air Conditioners 


And see why they are preferred by 
restaurants, stores, beauty parlors, 
offices, etc., everywhere. 






_— 
—— 
—__ 








Frick Unit Air Conditioner 


Frick Unit Air 
Conditioners 
have extra capa- 
city because 
each is equipped 
with water- 
cooled motor 
and machine 


space. Large 


slow-speed refrigerating machine is 
quieter, more dependable. Built in 3 


and 5 hp. sizes. 


Give your business the benefit of air 
conditioning: write for Bulletin 520 


today. 


WAY NESBORO, a U.S.A. 
| a 
A 


DEPENDABLE REFRIGERATION SINCE 





i882 
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AIR CONDITIONING 


in Atlanta's Famous Piedmont H 





NOVOID CUTS REFRIGERA 
TION COSTS and protects cold 
lines, valves, and chillers of the 
Piedmont Hotel's air conditioning 
system. Cork Covering furnished 
and erected by Armor Insulation 
Co., Novoid Distributors 


ONG FAMOUS for its southern hospitality, 
Atlanta’s Piedmont Hotel is now famous 

for air conditioned comfort. And that comfort 
is supplied efficiently and economically 
through cold lines and risers lastingly insulated 
with NOVOID CORK COVERING 

This natural CORK material has proved its 
worth time and time again in all kinds of air 
conditioning installations. It effectively bars 
the passage of heat, prevents destructive con 
densation, and aids in temperature control 
Properly installed, Novoid Cork Covering pro 
vides years of trouble-free, money-saving service 

Novoid Cork Covering is light in weight, yet 
strong and rigid. It is specially fabricated in 
shapes and thicknesses to fit any piping ar 
rangement ... for every temperature need 
Find out more about this efficient, lasting Cork 
insulation. Mail the handy coupon below for 
complete details. Address Cork Import Corp 
330 West 42nd Street, New York City. 





NOVOID CORK INSULATION 


MAIL COUPON FOR FULL DETAILS 





Cork Import Corporation, 
330 West 42nd Street, New York City 


Please send me complete information about Novoid Cork 
Covering for all air conditioning pipe lines 


Nam« 


Street City and State 














ae 


BY-PASSING 
AND RE-HEATING WITH 


HATHARAR 





PRE-CREATED HUMIDITY 


You don't need to be told how it will simplify your 
problem to start with air of the desired humidity. All you 
have to do is to engineer temperature treatment and 
circulation. 

Kathabar. creates—rather than controls—humidity. 
Regardless of outside conditions, Kathabar delivers both 
he humidity and temperature you want with unvarying 

Baitocmiey, summer or winter, rain or shine, by the 
simple action of separate valves. 

Kathabar Pre-created Humidity is available to all re- 
frigeration, heating and ventilating contractors and air- 
The Kathabar 

We will gladly 


conditioning equipment manufacturers. 
unit fits readily into all specifications. 
send you complete information. 


SURFACE COMBUSTION CORPORATION ~ TOLEDO, OHIO 


ory 
«ed in com 
ait is required 


suRFAce & 
COMBUSTION 


ALSO MANUFACTURERS OF SC INDUSTRIAL FURNACES AND JANITROL 
GAS-FIRED DOMESTIC AND COMMERCIAL HEATING EQUIPMENT 


te 
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tells about 
Burnham 


Heatin® Contrapshuns 
going to Santiago. Chile 


YEZ | to myself, Santiago, Chile a long-fur 


way-off ter ship heatin’ contrapshuns 


\ 


Then I sez to myself some more, and it sounded 


somethin’ like this: Sez I, when the smartest 
engineers in an important big South Americar 
city like Santiago, sends way fur up here ter get 
120 Burnham Radiators, 4 Unit Air Conditioners 


and a passel of our Unit Heaters, 
because other kinds is better than 


it ain't exactly 
Burnham's 


Furthermore (which in this case is further ever 
than just more) when yer come to think, as how 
the hull transaction wuz done by mail, it’s sur 
putting a lot of trust in the Lord and our Burn 


ham folks. 


Course, South America ain't exactly 
Burnham products. Still it is a fur 
it must be Burnham's reputation 
long "tis here to there, or we'd 
first on heatin’ that big 

let even getting a cracl 


K 


Strangers to 
ways off So 
as how 
frum 

base 


alone 


is 
never a 
Santiago 


at the 


a> 

as 
ter 
hospital, 
ball 


got 


\ reputation, like rubbers or an 
kinda handy thing to have around. Getting wet 
is easier than keeping dry. We see to it Burn 
ham’s renutation don’t even so much as get even 
damp. Which is sumpthin worth your remembering 


not ter furgit. 


umbrella, is a 


fi 











Perret er 





BURNHAM BOILER CORPORATION 





Distributed 





Through Wholesalers 





Irvington, N. Y., Dept. P Zanesville, O., Dept. P 








Branch Offices In All Principal Cities 








Export Dept.: 50 Church St., New York City 
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and equalization of temperatures within the occupied zone 
Known as “Kno-Drait,” 
without noise, to 


it is designed to handle large volumes 


of ait premix room air and supply air, and t 


permit use of high duct velocities. It is available in 12 siz 


Plandaire, Inc., 207 Fulton Bldg., Pittsburgh, Pa 


Diaphragm Packless Valves 


No. 1864—A new line of diaphragm packless valves inco1 
porating a “balancing action” designed to assure positive valve 
opening under all pressure conditions has been announced. Pres 


sures above and below the seat are equalized at the instant of 


opening, which allows the use of a lighter spring and assures 


positive opening at all times, according to the maker 


Other features include handwheels of oval shape to afford 


: , 
a natural gripping surtace, and inlet and outlet ports directly in 


line to simplify installation. The valves are mack all stand 


ard types, two way, three way, and angle, in the following siz 
range: Flare fittings, to 4 in., solder connections. OD to 
1'¢ in. OD, male pipe thread, % to 1 in—Henry Valve ( 
1019 N. Spaulding Ave., Chicago, Il 
Air Diffusers 

No. 1865**—A new line of “Agitair” air diffusers has recently 
been announced and is available in two types, the “Type C” and 
the “Type R.” The “Type C” is available with a built-in lighting 
nit which is shallow and is equipped with either of two types 
f light diffusing bowls, one for use as a flush mounted unit, 
und the other for surtace mounting. Fluorescent lighting units in 


} 


the torm of an outer ring surrounding the air diffuser can be 


supplied on special order and offer opportunities for decorative 
lhehting ettects 

The “Type R” diffuser may be adjusted for one, two, three o1 
four way diffusion and, according to the manufacturer, it need not 
he located centrally It can be supplied m a pattern to hit the 


space served. the naker states. and offers high velocity discharge 
igh aspiration and turbulence within the primary air strean 
Air Devices, Inc., 17 E. 42nd St.. New York, N. \ 


Portable Scotch Marine Boiler 


Che 


Scotch 


No 


tubular 


LS66 new “Scottie Jumor” isa sn all |x rtable retur 


marine type boiler for high pressure 


is available in five sizes, 9.9 to 30 hp, 1400 to 4200 sq 


100 Ib working pressure. It is offered particularly for use in dt 


cleaner and pressing establishments, laundries, creameries, dairies 


cheese factories, etc 


No brick-up work is required and precast refractory insulating 


blocks are fitted in place at the factory. The boilers are shipped 


with complete set-up accessories, may be mounted on wood skids 


and need no foundation settings—Kewanee Boiler Corp., Ke 


wanee, Ill 


Remote Control for Are Welders 


No. 1867 \ new device for remote control of the manutat 
turer’s “Hornet” arc welders has been announced. To utilize 
the new device, the handwheel which governs the control pol 


of the standard welder is replaced by the reversible motor driven 
It allows minute adjustments in current output 
to the 


remote control 
by touching one of two contacts on the electrode holder 
ground. In other words, when the electrode holder button marked 
“more” is brought into contact with the ground, the electric motor 
in the remote control housing on top of the machine revolves and 
raises the control pole core, increasing the output. The motor 
revolves only while actual contact is maintained. When the but 
ton marked “less” is grounded, the remote control motor revolves 
in the opposite direction and lowers the control pole core, de- 
creasing the output—Wilson Welder & Metals Co., Inc., 60 E 
42nd St.. New York, N. Y. 











Suffolk County Court- 
house, Boston, Mass., re- 
cently built by George A 
Fuller Co., General Con- 
tractors, Desmond & Lord, 
Architects. To keep ducts 
permanently quiet and fire- 
safe, Engineers of the J. C 
Higgins and R. D. Kimball 
Co. used more than 158,000 
feet of J-M Airacoustic 
Sheets as linings 

























AIR-CONDITIONING DUCTS 
LINED WITH 
AIRACOUSTIC SHEETS 


HERE’S no noise nuisance 

no fire hazard... in the 
air-conditioning ducts of the 
Suffolk County Courthouse, 
Boston, Mass. I ngineers of J be 
Higgins & R. D. Kimball Co. used 
a simple, inexpensive method of 
eliminating such troubles. They 
lined all ducts in the system with 


J-M Airacoustic Sheets. 

This modern lining offers 
every feature necessary for com- 
fort, fresafety and economy. It 
keeps ducts quiet by soaking up 
more than 70% of noise in the 
system. Basically mineral, it will 
not lame introduces no hre 
hazard. Furthermore, Airacous- 
strong, durable ’ 
highly And 
the, cost so little you can easily 


include their extra protection in 


JM 


tic Sheets are 


moisture-resistant. 





every estimate 


Let the facts show how vor 
can give your clients quieter ait 
conditioning systems with |J-M 
\iracousti Sheets Kor details 


lohns-Manville, 22 
Ne W York, 


kas 


N.Y 


write 


{Orh Street, 





Light in Weight and Easy To Handi 


Airacoustic Sheets 
at low cost 


J-M are installe 
quickly, easily, Furthermor 
their mineral base cannot contribute 
the spread of fire. And their unusu 
moisture resistance prevents damage | 
humidity 


Johns-Manville 
AIRACOUSTIC SHEETS 


FOR DUCT 


LININGS 






































THERE’S A BINKS COOLING TOWER 
FOR EVERY WATER-COOLING JOB 


Whether your 


small air conditioning unit or a ; 
omplete building. BINKS has just the 


Each is custom built to meet 
no waste. The use of 


serving a © 
right cooling tower. 
your specific needs. There is 


BINKS famous spray nozzles in these towers { 
their efficiency. All types of towers are 
induced and forced draft. 


increases ; 
available—atmospheric, 


problem is cooling the water for a 


large installation 


urther 


for BINKS’ complete water 


SEND TODAY (coring cate 


log and data book 


BINKS MANUFACTURING COMPANY 


3114-40 CARROLL AVE. Dept, H540 CHICAGO, ILLINOIS 





ELECTRIC HEAT advantageous 


and economical in steriiizing oven 


A capacity of 10.8 Kw. 
provides the temperature 
of 230 deg. F. required to 
sterilize the textile product 
this oven handles. Twelve 
Chromalox strip heaters 
with thermostat regulation 


serve the need. 


“S 


CHROMALOX 


ELECTRIC STRIP HEATERS 


suitably mounted, make it easy to build a 
most efficient industrial oven. Sheet 
metal construction with required insulat- 
ing material, and a bank of strip heaters 
in the base, will provide dry, safe, eco- 
nomical, and accurately controlled heat. 
Chromalox units are most successful in 
numbers of these applications. 















If you wish to consider elec- 
tric heat, use the coopera- 
tion of Wiegand engineers 
in developing details of 
application, performance, 
and costs. No obligation. 
Chromalox catalog mailed 
at your request. 


EDWIN L. WIEGAND COMPANY 


7610 Thomas Bivd. 
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Mercury Clutch 


No, 1868**—A new mercury clutch permits a driving motor 1 


gain speed before assuming load. Utilizing mercury to displac: 
pl; 


Iriction segments by centrifugal force, the clutch gradually picks 


up the load at full speed; thus smaller motors may bh ust 
| when starting under load, according to the manufacturer \t 
present, 4 and 4 in. diameter sizes are standard, and will trans 


mit loads up to 5 hp. Other sizes are available on specification 

Four principal parts comprise the clutch: the driving membx 
or housing, the driven member or inner drum, the clutch segment 
and the mercury, the latter being introduced or removed throug 
filler holes. In operation, mercury displaces the clutch segment 
inward, where they engage the drum at. the proper time ar 
speed, a positive drive being effected when the speed of the 
housing and driven drum are synchronized. It is possible to pre 
determine the time or speed of engagement 

Overloads and other shocks are not transmitted through + 
clutch to the prime mover, the maker states, the capacits 
the clutch limiting the torque transmitted. The unit operat 
a vertical or horizontal position—Mercury Clutch Corp. «¢ 


\W. 3rd St., Massillon, Ohio 





Anthracite Conference May 9-10, Packard Auditorium, L 


| high University, Bethlehem, Pa. Program includes papers 


research and radiant heating 
Building Industry Week May 13-18, Chicago, Ill. Paul D 
Angell, Secretary, Chicago Building ( ongress, 29 S. La Salle St 
National District Heati Issoctation (Annual meeting, May 
14-17, French Lick Springs Hotel, French Lick, Ind. Secreta: 


treasurer, John F. Collins, Jr., 1231 Grant Bldg., Pittsbureh. P 


Smoke Prevention Association Annual convention, May 21-24 
Hotel Statler, St. Louis, Me Headquarters office, City Ha 
Square Bldg., Chicago, III Program includes papers 


quantitative measurement ot smoke, the law as applied to ai 


pollution, hand fired heating equipment with different kinds 
coal, etc. 
International Petroleum Exposition: May 18-25, Tulsa. Oki 
Heating, Piping and Air Conditioning Contractors Nat 
I ssociatior \nnual convention, May 27-29, Hotel Pennsylvania 


New York, N. \ secretary, Joseph ( Fitts, 1250 Sixt Ave 
New York, N. ¥ Program includes report on apprentice trai: 
ing courses, by Wm. V. Hoier; welding committee report 
standard procedure for electric arc pipe welding, by Thos 
Magan; introduction of IBR ratings on cast iron boilers. 
Harry M. Hart; sizing air conditioning compressors and appli 
cation of convectors to hot water heating installations. by G 
P. Nachman; air conditioning promotion, by J. Lawrence Di 
Neille; trade promotion, by Edwin P. Ambler: certification 
program, by W. M. Smith; and others. Wednesday mornine 
session to be held at World’s Fair as part otf ‘heating and ai 
conditioning day.” 

Vational Warm Air Heating and Air Conditioning Ass 
tion: Mid-year meeting, June 3-5, Palmer House. Chicago. II! 
Managing director, Allen W. Williams, 5 E. Long St , Columbus 
Ohio. 

Imerican Association of Industrial Physicians and Surgeons 
\nnual meeting, June 4-7, Hotel Pennsylvania, New York. 
N. Y. Executive Secretary, Armour G. Park, 540 N. Michiga 
\ve., Chicago, Ill. Devoted to problems of industrial health in 
all their phases—medical, technical and hygienic-——with particula: 
stress On prevention and control of occupationa! hazards 

Stoker Manufacturers Association: Annual meeting June 6-7 
Homestead Hotel, Hot Springs, Va. Headquarters office, 307 
N. Michigan Ave., Chicago, III. 
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When you install Patterson Freon Coolers 








| 
| 
in your air conditioning system, your job is 
finished. You won't have any ecall-backs on 
account of Freon leakage, damage to compress. Too OFTEN, the word “‘obsolete”’ is considered as applying 
‘ > Te to machines exclusivel) 
ors, lack of cooling, inefficient oil return, The fact is I course men bec ome obsolete rox 
° their ability to secure maximum results fro mplex 
rusty tubes or any of the complaints so | 
‘ . ern plant equipment, in their training to keep pace wit! 
modert hods 
common. modern method: 
Industry is fast ying to recognize that obsolete 
power 1s as costly is obsolete horsep. We! He 
The reliable and capable performance of ‘reasing emphasis on apprentice- and employee-training 
programs 
Patterson Coolers, at all times and under The International Correspondence Schools, establis 
i in 1891, have current employee-training agreements wit 
all conditions, reflect the unusual care and more than 2000 progressive business and industri 
| | 
° ° ° ° large and small 
enduring quality that has been built into : = 
. To each of these organizations, I.C.S rte 
them. analysis of that concern’s needs) provides 
training program, designed to provide permanent 
of soundly trained, modernized manpower-——familiar wit 
Patterson Freon Coolers measure up in that concern’s methods, equipment, organizati 
customer-requirements and policies. In short, manpower! 
every respect to the same high standard of with the knowledge and background to make it mor 
efficient, productive and profitable than otherwise possible 
; P » . ate . 
quality that has made Patterson Hot Water If you would like complete information on this imp 
. tant phase of I.C.S. activity, mail the attache ’ 
Storage Heaters ; othe mg ‘ . . are " 
ag al and other heat transfer pro wliich tenallds ne ob@iation. of coures 


duets preeminent in their respective fields 


for the past 60 years. Enternational 


Correspondence 


Schools 
The Patterson-Kelley ca... Ine. SCRANTON, PENNSYLVANIA 


107 Warren Street East Stroudsburg, Pa. PPR se So. or oe 7 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 9212, Scranton, Penna. 


| | 
| 
Please send full information on I1.C.S. group training 7 
Freon ih 
Position 
| | 
| 


Water Coolers = 


Write now for our Freon Cooler Catalog. 


Company 
Address 
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American Society of Refrigerating Engineers: Spring me 


MERE | Jue °12, Skytop Lodge, Skytop, Pa Secretary, David 
apers on Kefrigeration i } cal Industry, by 
| See Se eee ie Chemical Indentey, ty D. 


ton; Effect of Superheat on Compressor Capacity, by R 

IRT clogged filters in the air circulating system Cull; Distribution of Air, by Walter Grant; and The P: 

mean reduced efficiency and added power of the Air Conditioning Sales Manager, by J. deB. Shepard 
costs. On the other hand, changing filters oftener American Society of Heating and Ventilating Engineers: Ser 
than necessary represents money wasted. annual meeting, June 17-19, Wardman Park Hotel, Washi: 
Install a Hays Air-Filter D. C. Secretary, A. V. Hutchinson, 51 Madison Ave 
Gage and know exactly just York, N. Y. 
how dirty and inefficient American Society of Mechanical Engineers Annual meet 
your filters oo An indica- June 17-20, Hotel Pfister, Milwaukee, Wis. Headquarters 
tor shows the air resistance : 
ot oli tee. When the 20- 29 W 39th St., New York, N. Y. Program includes papers 
sistance becomes excessive Flow Through Turbines and Pumps, by J. R. Weske; Cent 
an alarm is sounded or ugal Pump Efficiency Measurements, by R. W. Angus; St 
signal flashed. A high qual- Heat Insulation Problems in Power Plants, by E. T. Cop 
ity precision instrument by Experience with Metals at High Temperatures, by A. E. W 
pioneer instrument makers. National Association of Build Oummers ry 
Write 990 Eighth Avenue, Annual convention, June 17-20, Commodore Hotel, New 
Michigan City. Indiana for Ay NY. Hesdleuarters office, 134 S. La Salle St. ¢ 
special bulletin 37-278. PPR ee YS gy Si oa 7 te 


June 24-28, Chalfonte-Haddon Hall, Atlantic City, N. J. H 


HAYS AIR-FILTER n4-28, 
quarters othce, 260 S. Broad St., Philad 
GAGE Eastern States Exposition: September 15-21, Springfield, M 





For further information address ]. H l Eastern St 
i xposition, Springfield, Mass 
Power Show: 14th National Exposition of Power and Me 
ical Engineering December 2-7 Grand Central ralace \ 
York, N. \ Under management of Internat | | 
Co., Grand Central Palace, New York, N. Y 
TTT American Chemical E-xpositios December 11-15, St 
oes MICHIGAN CITY, INDIANA. USA Hotel, Chicago, Ill. Under auspices of Chicago section, An 
can Chemical Society Exposition manager, Marcus W. H 


110 N. Franklin St. Chicago, Ill 





Recent Trade Literature 





For your convenience in obtaining copies of these bulletins 
see coupon on page 142. If you write direct to the manu- 
facturer, describe carefully what literature you want, as the 
number given first in each item: is for use only when send 
ing your request to Heatinc, Pirtinc anp Arr CONDITIONING 














No. 3501 ACOUSTICAL AND INSULATION CEMENT 


Hetzel Roofing Products Co., 67 Main St., Newark, N. J. 4p 





New Low Cost 


ALLVENT FANS 


FOR ALL VENTILATING PURPOSES 


? srett ty 


bulletin on “Acoustiglu” elastic acoustical and sulat 


vd s1<t} 


for applying soundproofing, insulation a1 


ings, walls, dryers, storage tanks, et 





: a No. 3502. AIR CONDITIONING COILS: Kramer T: 
® For factory and office ventilation. C= : ; 

; . Co.. 626 Brunswick Ave., Trenton, N J i p. catalog { AC 
® For stores and public meeting places. 
\ newly perfected unit that provides any normal required * , 
umount of air changes without objectionable noises A pro tables, and pertinent engineering data, covering direct expans! 
peller fan that delivers or exhausts large enough quantities 
of air to do a COMFORT-COOLING job as well 


on air conditioning coils, with information n selection, it 


steam and water coils 


Features Include . “V" BELT DRIVE that makes possible 

slow speed, QUIET operation; greater efficiency with 1750 " a : : 

KPM stock motors than heretofore obtained with costlier low No. 3503 AIR CONDITIONING UNITS Carrier ( 
speed special motors; exceptional economy of operation; 302 S. Geddes St.. Syracuse, N. ¥ 6 p bulletin ann 


unusual large volumes of air delivered at low speed; almost 
no service or maintenance expense. 


seven new self-contained “Weathermaker” units Also, 4 p 


® You cannot name a single industrial or commercial estab tin on room units for offices and homes 
lishment or public building that is not in need of this amaz 
ing, hushed-operation type fan. 


Vew Bulletin No. 206 carries a complete story of ALLVENT'S No. 3504. AIR CONDITIONING UNITS. Micheli A 
place in every ventilating appl ation Write todaw! . . ‘ : : : 
Conditioning Co., Inc., 1725 State St., Schenectady, N. ¥ t 


AUTOVENT FAN & BLOWER CO. bulletin on horizontal type “Multi-Zone” air conditioning _ 


a “— f, “e ' : ildings »stz ants na ho S ith « 
1811-27 N. Kostner Ave. Chicago, III. tor stores, apartme nt building » res taurants and homes, with «ae 
LL AT MIRA ST AS OE TE LEAT scription of features and specifications. 
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| MONCRIEF 


Air Conditioning Pipe 
and at Fittings 






Send for 
Catalog 














TRANSITION 
ELBOW 


Everything for complete summer and winter air condition- 
ing installations. Made with special Moncrief lock joints. 
The product of 39 years experience in the manufacture of 
pipe and fittings. Send for Catalog. 


The Henry Furnace & Foundry Co. 
3480 E. 49th St. Cleveland, Ohio 


EXTREMES 


A 414" bellows cap- 
able of 154" move- 
ment; and a '4y’ 
bellows capable of 
350 Ibs. pressure per 
square inch 










| ’ 7 ‘ F 


> 


Swen» 





HYDRON Metallic Bellows are used as control ele- 
ments in temperature-and-pressure-control devices, and 
for liquid or gas seals of compressors and pumps. We 
are specialists in the design and production of com- 
sx plete thermostatic and pressure units for temperature 


‘ot N Soo and pressure controls. We are, therefore, prepared to 
gi, oo extend the fullest co-operation to engineering depart- 
go ments of control manufacturers in the solution of de- 

ay 


sign and engineering problems. 


CLIFFORD MANUFACTURING CO. 
BOSTON CHICAGO DETROIT LOS ANGELES 


PRODUCERS OF BELLOWS EXCLUSIVELY 
SERVING AUTOMATIC CONTROL MANUFACTURERS 
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COCHRANE SEPARATORS 


increase the efficiency of Heating 
Steam by removing Oil and Moisture 





Fer Horizontal Steam For Vertical For Large Line 

or Air Lines Down-Fiow Lines at Low Pressure 
Oil coats the inner surfaces of heating pipes and coils and 
has an insulating effect. Moisture reduces the heating 
efficiency of the steam. You can eliminate both oil and 
moisture from heating steam by installing Cochrane Steam 
Separators. 

Cochrane Separators require no matntenanes they are 
self-cleaning: pressure loss is minimized and their design 
prevents carry-over of entrainment 

One or more Cochrane Separators in over 10,000 plants 
are daily demonstrating their exceptional service and 
economy. 

Wsite for Publication 2950 for technical information 


COCHRANE CORPORATION 
3131 N. 17th St. Philadelphia Pa 


COCHRANE 


VALVES . TRAPS * SEPARATORS : SPECIALTIES 





ADSCO-BANNON CONDUIT 


TILE CONDUIT FOR UNDERGROUND LINES 





15” Tile Conduit 
with ADSCO Fi 
heralas Insulation 
recently installed 
hy large castern 
induatriat plant, 
including {Ppsco 


Expansion Joint 





Low in Cost — High in Thermal Conductivity 


ADSCO-Bannon Tile Conduit is strong, vitrified conduit 
that is easilv split on the job with a clean-cut fracture 

illustrated above In combination with ADSCO-Fiberglas 
Insulation it provides a permanent inst wllation, high it 
thermal efficiency, at a reasonable cost Send details of 
proposed installation for quotation or write for bulletin 


No, 35-67HP 





AMERICAN [)ISTRICT STEAM COMPANY 
NoRTH TONAWANDA ‘Y 
IN BUSINESS OVER SIXTY YEARS 



































ORIGINAL PATENTS 


on developments of 


AIR DEVICES CORPORATION 
and 
AERIET AIR CONDITIONER CO. 


FOR SALE 


covering valuable designs of .. . 


AIR CONDITIONERS 
CEILING UNITS 
HUMIDIFIERS 
DEHUMIDIFIERS 

SPACE HEATERS 

HEAT TRANSFER UNITS 
REFRIGERATING UNITS 


This unusual opportunity is made pos- 
sible by recent re-organization and dis- 
continuation of all products in this field. 





CONNECTICUT TELEPHONE & ELECTRIC 
CORPORATION + Meriden, Conn. 





3505. AIR DIKE 
York, N. Y. 


No 
St.. New 
available in 


No. 3506. BOILERS: 
Ave., Johnstown, Pa. 2 
for cast iron boilers, IB 


information 


Lk¢ 
New 


\S1 
Ave., 


No 


386 Fourth 


3507 ( 


ino Lad 
i’ssex 


various types, 


steam and drainage 





USERS Devices, Inc., 17 | 
Leaflets on new “Ag 
with information on features 


National Radiator Co., 221 ¢ 
+ p. 


R ratings, 


catalog insert giving 


speciti 


dimensional data, and 


IN FITTINGS: Central 
York, N . ») Dp 


fittings 


catalog 


featuring complete 


screwed fittings, flanges, flanged fittings, drainage fittings 

No. 3508. CONTROLS: Automatic Control Co., 2590 
versity Ave., St. Paul, Minn. 8 p. bulletin (F-4) on 
and alternators for single float multiple-circuit seQuc 
for open tanks and sumps. 

No. 3509. CONTROLS: General Controls Co., 700 W 
St., Glendale, Calif. 48 p. catalog of controls, including n 
gas and industrial valves, magnetic lever valves, thermostats 
opening valves, relays, motor valves, low water cut-offs 
and fuel regulators, strainers, and package sets 

No. 3510. CONVECTOR ENCLOSURES: Natior 
tor Co., 221 Central Ave., Johnstown, Pa. 4 p. bulletir 
‘Aero” convector enclosures, illustrating 22 different desi 
standard and special de luxe enclosures 

No, 3511. COOLING TOWERS: Marley © 001 
Rd., Kansas City, Kans. 24 p. bulletin (602) on industrial 
cooling, concerning a new Double-Flow” cooling tower re 


developed and its several 
on induced draft cooling 


trial use, illustrating and 


features. Also, a 32 p. bulletir 


towers tor alr 


describing 


itair” air dif 


| ound: \ 


features ~ desion and 








struction, 


and showing 


numerous installations 


tr 


‘ 


ati 


vat 


conditioning for 











No. 3512. DEEP WELL WATER SYSTEMS: Roots- 
nersville Blower Corp., 16th St. & Columbia Ave., Connersy 
Ind. 2 p. bulletin (260-B15) covering “R-C Auto-Jet” line of d 
REDUCE THE HUMAN ELEMENT | well water systems in a range up to 1600 e@ph for air conditi 
: industrial and other service 
No, 3513. ELECTRICAL APPLIANCE TESTER: Hi 
: Electrical Instrument Co., Dupont and Williams Sts., Cleve 
' Ohio. 2 p. bulletin on new volt-ampere-wattmeter electrical app! 
' ance tester and circuit analyzer for measuri actual load val 
' volts, amperes and watts 
No. 3514. ELECTRICAL EQUIPMENT: Westing! 
Electric & Mfg. Co., East Pittsburgh, Pa. 64 p. “Quick Select 
| catalog (30-000) prepared to facilitate selection of corre 
paratus for any motor, lighting or feeder circuit, and cover 





safety switches, “Nofuze” breakers, multibreakers, panel boa 
motor control and motors 
wirs VICTOR MOTORS! No. 3515, ELECTRICAL HEATING UNITS: Gen 
Vou con thehé*em ty Civem “nend I lectri¢ Co., 1 River Rd., Schenectady, N. \ t | I 
and use .. . always certain that they'll (GEA-214D) on “Calrod” immersion heaters for water and 
never do a burn-up bog-down because of bullet; GEA Sore host] Gl 
overloads. It’s Victor Motors we're talk- + p. bulletin (GEA-1157C) on strip heaters; 4 p. bulletin ; 
ing about . . . shaded-pole, induction type 2618A) on fin heating units for forced convection air heatin 
Victor Motors which are famous for their : . : 
adaptability and long-lived ability to take p. bulletin (GEA-104B) on cartridge type heating units; § 
it. Powerful, yes, but never drunk with bulletin (GEA-2592A) on unit heaters of the forced and nat 


it. Temperate in juice consumption. Abso- 





lute tee-totalers from trouble. Congenial : convection types; and 4 p. bulletin (GEA-1265D) on thermost 
ly ae rcnene openers yg be “Seaeeg — for use with midget heating units 

for powering any device that! APPLICATIONS (Dizzy & Otherwise) 

comes within the range of 1/200 _ Animated signs, such as No, 3516. FANS Emerson Electric Mfg. Co., 1847 Was 
te 0/00 Se, Rees ~~ one ee Necetion ‘fenay faces (adv peed ington Ave., St. Louis, Mo. 16 p. bulletin (X3659) on ventilat 





mean special — oil-impregnated, 


: : : Turning a poll parrot (adv. display) : - - : . 
self-lubricating bearings prevent | Moving, a A. —_ sits ing and exhaust fans for commercial, industrial and domestic 
Victor Motors from ever getting |, , ~ .., ==, i . 

. : int Shakers Egg Beaters stallations 
hot pipes. Drop us a hint on) wore pum Drink Mixers alle 


what you need in fractional Timing Devices Churns 





horse motors. Write — | Humidifiers Unit Heaters Hair Dryers ' an ‘ _— , 
Dept. M-103 2 Operating Control Valves No, 3513 ANS: Victor Electric Products, Inc 737 Rea 
ing Rd., Cincinnati, Ohio. 8 p. bulletin on “In-Bilt” ventilat: 
VICTOR ELECTRIC PRODUCTS, Inc. fans \lso, 12 p. bulletin on circulating and exharst fans wi 
2950 Robertson Road Cincinnati, Ohio capacity and dimension data. 
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GENERAL CONTROLS 


HYDRAMOTOR VALVE 





A Veritable 
POWERHOUSE 


A new two-wire hydraulic- 
ally operated, full-ported, 
all-purpose motor valve 
for air, water, gas, gaso- 
line, oil (any gravity and 
grade) brine, or saturated 
steam up to 150 lbs. per 
sq. inch, and 125 F. to 
250 F. 


ENTIRE OPERATOR SEALED IN OIL FOR LIFE! 


NO ANNUAL MAINTENANCE 


Here is one of the most versatile mo- 
tor vaives ever developed. Operates 
on simplified two-wire control. There 
are no gears to wear out,—only one 
internal switch. Amazingly low in 
current consumption, 60 VA during 





opening, 5 VA when open. Valve is 
full-ported and will operate in any 
position. 100% tight shut-off as- 
sured. Entire operator is sealed in 
oil for life, eliminating usual annual 
maintenance. Write for new 1940 
Catalog containing complete engi- 
neering details and specifications. 








CONTRIBUTES TO COMFORT AND ECONOMY 
in New U. S. Department of Justice Building 


NE of the largest and most beautiful of the new 

government buildings is that housing the Depart- 

ment of Justice. A 7-story structure costing more 
than $11,000,000, it has 1,237,000 sq. ft. of floor space. 
The extensive steam system, and the air-conditioning 
system of 1800-ton capacity, are insulated with CAREY 
Heat Insulation. This is but one of the notable insulation 
jobs completed in recent years on government buildings 
in the National Capital. 


CAREY Insulations save fuel, conserve heat. Whatever the 
insulation requirements of your heating and _ air-conditioning 
jobs, CAREY Products can satisly them. Write for CAREY 
nsulation Catalog — Address Dept. 25 


imasiitis CAREY COMPANY * Lockland, Cincinnati, Ohio 
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SHAVE and a 
RUB-DOWN 
for a Pipe Union e 
















ae ire two ¢ 


features i Darts t! 
wont find in ordinary 
Dart’s two bronze seats firs 


get a clea shave bY precision issuire V« 


machining to a true ire ther i 








FINNED 
COILS 


= FOR ~ 


{RADIATIONA HEATING 
CGEEEEg—zgEg—aZZZIXYSS AND 
—i—<——+=— > ~ s COOLING 
S Ss AVAILABLE IN A 
WIDE RANGE OF SIZES 











SEND 
FOR 
CATALOG 





WATER 
COOLING 
COILS 





THE GaO MANUFACTURING COMPANY 


New Haven, Connecticut 


Pioneer Manufacturers of Square linnea l ubing 


in the { nited States 
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sme SARCO 


x FOR LOCAL SARCO See 225 2. Be Bee s: 








THERM-O-TILE 


Reg. U.S. Pat. Of 


The Conduit for 
Underground Steam Lines 


SIMPLEST STRONGEST MOST EFFICIENT 


Monolithic concrete base. No broken 
stone fill. Strong arched construction. 
No bell joints. Internal channel 
drain, etc. There are 10 other 
reasons why Therm-O.-Tile is 
the superior 
conduit sys- 
tem. Treated 
fully in Bul- 
letin 381. 









Sold and installed by 

Johns-Manville Con 

struction Units in all 
Principal Cities. 
See our page in 

Sweet's, 

The Heating Guide. 


H. W. PORTER & CO., Inc. 
822-H Frelinghuysen Ave., Newark, N. J. 


Without obligating us in any way, 0 Please send Bul- 
letin 381; (0 Send representative. [) Enclosed is a sketch, 


with principal data of a prospective job on which we shall 
be glad to have your comments or quotations. 


or, 


Name 


Firm 
Street 


City 
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No. MOTORS 
Schenectady, N. Y. 4 p 
motors 


3518. 


River R 


Electric Co., 1 
\-3345) 


Starting, 


General 


bulletin (GI on synehror 


winding explainir 
1412B) on vertical solid 
(GEA-1368D) on 
shaft induction motors of shielded (drip-proof) constructi 


(GEA-322 


control for 
bulletin 


and part 
(( iE \- 


bulletin 


vantages; 6 p shaft 


duction motors; 4 p vertical hol] 


p. bulletin 3) on single phase vertical motors 


No. 
Reading Rd., 


MOTORS: Victor 


Cincinnati, Ohio 


Ir 


6 p. bulletin on shaded pol 


Klectric Products, 


3519. 


duction type motors, giving ratings and performance dat 
a form simplifying selection of motors for specific uses 

No. 3520. MOTORS: Westinghouse Electric & Mig. | 
East Pittsburgh, Pa. 4 p. bulletin (F-8548) on a-c and d- 
tional horsepower motors in sizes from 1/20 to 344 hp 

No. 3521. NICKEL ALLOYS International Nickel ¢ 
Inc., 67 Wall St., New York, N. Y. 16 p. booklet entith 
Minutes with 7 Metals,” a general guide to the uses and 


erties of nickel and high nickel alloys 


No 
Blde., 


RADIANT HI 
Pa. 24 p 


ATING: A. M 
] 


technical bulletin on wrought 


3522. 


Pittsburgh, 


for radiant heating installations, includine informati 
theory of radiant heating, calculation principles for the desig 
such installations, measurement of radiant heating, selecti 
pipe for installations, modern radiant heating installati 
cost of radiant heating Much pertinent technical dat 
presented, 

No. 3523 REGISTERS \ur Regis ( 608 P 
\ve., Cleveland, Ohio. 64 p. register book (40) includi: 
mation and illustrations on a complete line of air conditior 
registers for wall and baseboard installation, floor grilles 
registers, air conditioning grilles, louvers, and accessory eq 
ment, and including list prices, information on air dist f 
and other data 

No, 3524. REGISTERS Indepe dent Regis ( 
93rd St.. Cleveland, Ohio. 2 p. bulletin (403) on wr 
air conditioning registers with flexible grille b 

No. 3525. STOKERS: Detroit Stoker ( General M 
Bidg., Detroit, Mich. 24 p. bulletin (600) describing 
Stoker” with descriptions in text and pictures of its tea 
diagrams of its application to various types of ilers, a 
formation on numerous installations and its manufacture 

No. 3526. TRAPS: Wright-Austin (¢ W. Wi 
St., Detroit, Mich. 2 p. data sheet traps 
pressed air lines, giving information on advantages, list 
weight, capacities and dimensions 

No. 3527. UNDERGROUND STEAM ( 


ONDUTT k 


wil Co., 1562 Union Trust Bldg., Cleveland, Ohio. 24 p. ca 


(40) on conduit systems for underground steam lines and « 


overhead 1} ng, containing cut-away illustrations, cross-s 


pipit 


details and specifications of a wide variety in types of desig 
steam constructior 


sulation and materials for underground 


formation on accessory equipment is also included as is engir 
ing data on 


and othe r 


] ‘ , 7 
pipe sizes, heat loss, anti-water protection, ims 


emcrency items 


Ma 


10 p by! 


No. 352 VALVES Valve Div., Manning 


s Hancock 
well & Moore, 11 Elias St., Bridgeport, Conn 


In °9 


tin (5-7000) on steel valves containing complete dimensions 
various types, material specifications of metals used in the val 
and reproducing the ASME service rating tables. Informat 
is also given on “Duravalve” and “bar stock” valves 

No. 3529. VALVES: Henry Valve Co., 1019 N. Spauldin; 
\ve., Chicago, Ill. 2 p. bulletin and price list (128) on balance: 
action diaphragm packless valves, which incorporate a numb 
of new features 
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‘- a> F 4 
Fe ” 
“aM 
i ee on 


Sneaky! Regs 
UNIFORMLY FULL SELECTIVE, UNIFORM — . ad 
PIPE THICKNESS REINFORCEMENT 





Nozzles of unique Yarwoy Iinvolute 





Design 






No interna! parts or vanes to cloa 






or erode 






Insure trouble-free air washing service 
Sizes and types for all requirements 


Many large users—installations tote 


more than 5 million gallons per min 


ute in water cooling and air condition 
ing service. Write for Bulletin N-615 
VARNALL-WARING COMPANY 
107 MERMAID AVENUE 
PHILADELPHIA 
COMPLETE ENDS MARKED 





IDENTIFYING MARKS 
ON EVERY FITTING 











One of America’s x 
Most Complete and ao “i 
Adaptable Lines! . 





a 


EST.I1866 


REFRIGERATION 





COMPRESSORS 


FOR AIR CONDITIONING 























1/5 to 25 HP 
and every commercial use ond up te 50 HP in 
@ Contractors and engineers MULTIPLE UNITS 
are invited to familiarize ALL FRACTIONAL 
themselves with this quality SIZES aA 
] E , ioe and a new line of % 
ine which is now on its 15th “PACKAGE UNITS” . 
successful year. Inquiries are 1 5, V4, 1 3 HP for . . 
wh wag Self-contoined | ap This book is 
also invited from responsible plications requiring 
: : small, low, compact 
selling agents in territories mounting dimer A complete, pocket-size manual of 
not now represented. Full ons machinery isolation Se pages, 
rotecti s avails 5 A.S.R.E.—NEMA fully illustrated 
protection is available plus aaTeene 
association with an old, re- Se niinien Bibal PrHE VIBRATION ELIMINATOR CO 
; _ 2508. 37TH AVE., L. I. CITY, N. ¥ 
sponsible and experienced All Catalogs 
P= on Request 
manufacturer. Address: NAME 
MERCHANT & EVANS CO ie 
. 
sei ADDRESS 
MAIN. OFFICES: 
“PHILADELPHIA, PA. CITY TATE 


5 Plent: LANCASTER, PA. TYPE OF COMPRESSOR 
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FOR YOUR CONVENIENCE 


HrATING, Pipinc AND Air CONDITIONING, 
6 N. Michigan Ave., Chicago, Ill [5-40] 
Please ask the manufacturers to send me more information 
about the equipment mentioned under the following references 
numbers in “Equipment Developments” and “Recent Trade 
Literature.” (Circle numbers in which you are interested) 
1833 1834 1835 1836 1s IS38 S30 1840 1841 ls42 
1S4 i844 1845 1846 184 S48 s4 Si 185] 18 
18 1854 18 1856 1857 Is is sf 186] 1S62 
si ls64 L860 1866 sé 1s6s 
I 02 3503 3504 5 m0 2508 09 
511 12 S51 14 89 S15 3516 351 1s 19 
Nam itl 
Company 
\ddress 
City St 





ee 


oy] ee 








Gilmer Co., 7230 K 
booklet on v-belt pr 


belts, a 


H 


v6 Dp 


No V-BELT DRIVES: | 
stone St., Tacony, Philadelphia, Pa 
ratings for multiple 


tice, including new horsepowet 


tion of sheave information, including data on flat pulleys for 


flat drives, and adjustable diameter and companion sheaves 
addition to extensive listings of standard sheave combinations 


complete drives, there is an engineering section for designing 


cial drives with formulas, description of special use v-belts 
handy tables for engineers. 

No. 3531 WELD SPATTER General Electric Co., 1 R 
Rd., Schenectady, N. Y. 2 p. bulletin (GEA-3198A) on “G 
tal” for preventing adhesion of weld spatte1 

No, 3532. X-RAY INSPECTION: St. John X-Ray Ser 
Inc., 30-20 Thomson Ave., Long Island City, N. Y. 4 p. le 
devoted to x-ray and radium inspection and listing the 9 
ments and other data pertaining to x-ray work 








Air Conditioning Units 





Air Conditioning Units in elt 
ei suspended or floor tyy 
6135 MANCHESTER AVE., Capaci from 900 cu. f 
O00 f Stur y 
led nuk ron frame 
ST. elie MO. 1 lesign for “7 alla Evaporative 
' Air Bu in N 400 wive complet« Sof niet ' F 

ganattonias Coils— ails for fa aml pump; a 

last Coils . s pt surface s: electri 

Extended surface Refrigeration ied frame salvenioed after 

refrigerants Made of any of the s fabrication; internal surface 

common etals ; Blast coils one Equipment vered wilt! rrosion resi tant 

team, water, or brine let mastic. Full details in Bu 

details “9 Bulletin No 398 —— Manufacturers : N y K 








Takes JUST A MOMENT 
TO CHECK AIR VELOCITIES WITH THE 


—_—-—--— 


> Aino 


Any range 
15 F.P.M. to 
24,000 F.P.M 





—- 


{LL PURPOSE 


VELOMETER 


You can save t ar 


know whether y 













and ir ¢ i £ 
are ght wher use 
ALNOR V met 
Without tim r con 
cated mathematical calcul 
jons the Velometer gives 
direct, accurate, instantane 
ous air velocity readings 
Many users report that wit! 
the Velomet they car 
check and bal e a systen 
r ne ent t time for 
merly required and = the 
a “ —! Velometer gives them a 
picture of air distributior 
ILLINOIS TESTING LABORATORIES, INC,  {'s* ,po. einer. instrument 
’ ” can. Write for details 


419 N. La Salle Street Chicago, Illinois 





PERMANENT. EFFICIENT - ECONOMICAL 


” neat % 
\' sTORAC i 


manual TRADE MARK REG. U.S. PAT. OFF.& 


The Pacific Lumber Company 
100 Bush St., San Francisco 

















TOOLS THAT MAKE 
WELDING PAY 
Pipe Clamps 
Flange Clamps 
Elbow Clamps 


Angle Clamps 
Pipe Markers 


WoO SIZES 


\ 


PIPE WELDING 
mT 


Keeps the Welder Welding Instead of Waiting 
CUTS ERECTION COSTS 
Modernize Your Own Methods and Tool Equipment 


JEWEL MANUFACTURING COMPANY) 


1874 Highland Pkwy., St. Paul, Minn. 


SHELL and TUBE 
CONDENSERS 


LIQUID RECEIVERS 
SURGE TANKS 


ACME INDUSTRIES 


JACKSON MICHIGAN 





The Jewel System of Pipe and Fit 
ting Erection Ready for the Weld 
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